
                                                                                     

 
 
 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION  
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria 

Tel: (+43-1) 26026-0 · www.unido.org · unido@unido.org 

 

 

 

 

OCCASION 

 

This publication has been made available to the public on the occasion of the 50
th

 anniversary of the 

United Nations Industrial Development Organisation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

DISCLAIMER 

 

This document has been produced without formal United Nations editing. The designations 

employed and the presentation of the material in this document do not imply the expression of any 

opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development 

Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its 

authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or 

degree of development. Designations such as  “developed”, “industrialized” and “developing” are 

intended for statistical convenience and do not necessarily express a judgment about the stage 

reached by a particular country or area in the development process. Mention of firm names or 

commercial products does not constitute an endorsement by UNIDO. 

 

 

 

FAIR USE POLICY 

 

Any part of this publication may be quoted and referenced for educational and research purposes 

without additional permission from UNIDO. However, those who make use of quoting and 

referencing this publication are requested to follow the Fair Use Policy of giving due credit to 

UNIDO. 

 

 

CONTACT 

 

Please contact publications@unido.org for further information concerning UNIDO publications. 

 

For more information about UNIDO, please visit us at www.unido.org  

mailto:publications@unido.org
http://www.unido.org/


l 

< • ) 
Dear Reader. 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 

ICROELECTRONICS 
ONITOR 15£+4-S-
fio. 17 JaDuary - March 1986 

Our activitiee dori111·tbe firet quarter of 1986 revolved around tvo 
.. in progr...ee: a eora:enop was 'beld at Sidi lel Mbee. Algeria in January. 
vbicb vae a joint effort of 011100;, the Economic and Social C.-iHion for 
We•tern Aaia CiSCWA) and tbe Governaeot of Algeria. Diecueeion• centerecl on 
the queetion of eetabliebiag a eilicon foundry with d~eigo centre• in tbe 
region and the aeeti~ agreed tnat tbi• ebould be pureued in an evolutionary 
.. oner at tbe eaae ti.me eettiog up a network of national centre•. More on 
tni• ioeide thi• ieeue. 

T'le recom11endatioa• of the e:apert vbo vieited eight aellber couotrie• of 
REMLAC. the Latin Aaerican Regional Microelectronic• Metvork eetabliened 
with the help of UMIDO in 1985. are oov under eaaaination by IF.Ill.AC focal 
point•. 'lbe UMIDO expert looked at tne poeeibility of etre-.theoiog 
negotiating capabilitie• in the region concerning acqui•itioo of hardware 
and eoftware and a concrete pr09'r...e of action wae elaborated and propoeed 
to tbe focal pointe. 

Another eleaent. COllaOD to activitiee in both reaiooe relate• to deeign 
and fabrication of aulti-project chipe. UMIDO ha• contactea international 
leadinc expert• on thie eubject and encoura&iac repliee bave been received 
froa ecieoti•t• in Auetralia. Belgium. Canada and the USA. It i• tbeir 
opinion that a aulti-project chip activity could be the tool for 
etreogtheoing technological capabilitie• in tb~ field of deei10 nf cuetoa 
and •eai-cuetoa cnipe. 

We hope to introduce an innovation in tbe neat ieeue in the foiw of a 
Round Table on the aulti-project chi~. We are vritiaa to eeveral 
ioetitution• with experience in tne i8Pl ... atatioa of tbe 8Ulti-project chip 
and tneir replie• will be publiehed ia tbe aeat ieeue uader the louad Table 
column. eo ... ot• viii be iavited froa reader• which will be publiehed ia 
the follovio& ieeue. 'lbe iateatioa i• to focu• aad atiaulate deba: oa a 
particular aubject iavolviaa eaperta ia tM field aad the reader• c tbe 
Monitor. If the eaperiaeat i• aucceaeful. the louod Table could .,. . • a 
regular feature each ti .. oa a apecific aubject iavolvi111 ia due co_ .... 
eote~ri•e• aa veil. 

leplie1 on the que1tioaaaire attached to iaaue lo. 16 b8Ve atarted to 
arri~e. 'Ibey will be reviewed carefully aod •Ul&••tioaa. to the ••teat 
poaaible. will be takeu iato accouat. 

Comollld bv the T-.IO{ogy "°9111M11 of UNIDO P.O. lox 300, A-1400 Vienna, Aullrll 
Mint[°" of-(hm ,,.,., ..t c:cn.rcU.1 ~·don not mply., endonam it by IJIUX). N>Ulhed 
naterial quoted in these P9• !MY be nprocb:ed only with the pendnion of the j:unal1 concerned. 

,,.,.,,.,,,,..,.,,. ... r. ,.,..,,,. BU ,_.. 

"""*'-~ ltl""' a ,.,.. •,,., 111m "',,,,,_,,,.,..,,., 1111100. 
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Ia viev of our reeource cooetraiate. we are •~•o cooaiderin& vay• and 
•aaa of recluciD& coete. ID futare. tbe Gamber ot paae• .. y have to be 
reduced. Ve aball. of couree. etill .eke effort• to caapoy vitb our reecl~r•' 
.. in iatereeta. 'lbe aaili11& liat vill be revieed on tb~ ba•i• of 
queatioaoairea received ao4 obeolete addrea•e• vill be retlOYed· Ve need tbe 
co-aperatioa of our reader• in tbia reepect. 'l'be dietributioa of copiea vill 
continue to be via eurface .. ia only. 

l truat toat our reader• vill aoderetaad t._. need for tbe areateet 
ecoaoay at a ti• wen reeource• are ecarce ao4 nave to be utilised vitb 
at.oat care. 

I. YeMatar_. 
5"cial Tec•ical MYi•r 

UlllDO Tec119ola&~ Praar-
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IEllS AID lYEllTS • • • • • • • • • • • 

Silicoa fo.ctry for ISCif& ncioa 
Voraallop oa ioformatica io &iaeotioa 
11111&\J •raea •-lopiaa c-triea to IM aelectiYe io nttima • electro.ice illlhaatriea 
lofo .... tica io 4ewelopi .. c01111trie• 
ICE H•ioar oa i.._trial ""9tica 
Pint ra.-hcific c-.ter coafereoce 
CID/CM/CM coafenDCe io lMia 
lledical Geci•i--..ai .. •J cmp•ter 
lritiab C:O..Uter Societ1: 

Coll--.•i .. oo eoftvar• aalea ... diatrilt•tioa 
CID -ti .. for -11 firma 

I05TlD: •icroca.poter ... ticatiooa for ldocatioa ... Traioi .. 
Von--. OD data pnceaai .. io Ml abllliea 
o a ... altla cote aid for talac ...... icatiODa 
llev ioteroati-1 elactn.ica •tworlt eatallli ..... 
UoiweroitJ of ui ... eota: 

•icroc ..... tero for --~ pl-t p~ectioa 
•icnc: ... ter ac411•iaitiOD _. uea io lleYel..-t 

lateroati-1 c._..ter traiai .. •nar-
Celit 1 16 at aa.o .. r 
US Coof enDCe oa CeAe 
Plea for lut 1ear1 a .. ta llooka 
Selected caleDdar of ... ti .. •. J•lrDec.-.r ltl6 

IEV TICllllOLOCICAL DIYILClhlftS 

Sistla ... e•rati-= 1tioteci.oloa1 liued ritla ~ti .. 
S1licoa cmpiler •.-a• SU -•ac•• 
s..erlattice dewice .. , lte feater t"- CeAe 
frOtOtJPiaa &ate-arraJD io DDftD d&JD 
Sea Ii .. d- tile coet of dadaoi.. cllipa 
leaean:llera tilt ailicOD to arow pare Ca&a oa it 
Piltre optic• co.Id book ar co.pleJr cllipa 
flB caip apeedo tr ... •i••ioo rate• 
lllemory DPdata for c.,.._tera 
Cetti .. & ariP oa piot-aiUd coipa 
... i .. a "craallleaa" agperc011P9ter 

UIHT TllllN 

leYeraed tnod io claip d.,,elo.-ot 
Dato411ueat aee• IC •t•n 
Sl& foracaata II per ce~t total arovtla ia 1916 
O.eniev of -'coadoctor i...,try 
Circ•it deoaitJ c ..... ea 
.. re electroaic f11Ktioe 
Top 10 allli~oodo-ctor aalea 
.... ,, cltip feyer ri••• 
Coo..-•t of ... .._...,, DUii --ri•• 
luropv joioa tile raca for •percot..a 
lurope •••• ciao c.u» .. net 
Ul/Ja,.a lC pact 
S..icut-/coac.m -rll•U 

Pi.eld-pr•r-ltl• l•ic' a ..... net force 
Coat- CllOI 
T- ... •1• ro i•n•ae co1p utiliutioa 

Offalaor• c''' aa...m.1, 

. . . . . . . . . . . . . . . . . . 

CClllP•Y llWS . . . . . . . . . . . . . . . . . . . . . . . , . . . ~ . . . . . 
Galli.- ...... , •• , 

lie mona ioto GaAa u:a 
Galli .. arHoic -ry c-rcfalis .. 
Galli•,.,.. ••• 

Ul-JapaHN joioc c-. • .,, ror ,.,. arr., 1roducUoo 
ICI pglla off e c._ to lur-.e 
latl .. t iocroducaa ni•h apeed 32-t.!c chi• 
AT•T' a oev 32 ... tt cki•t 
ATIT't lvrop«ao ioYaaioo 
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Olintti eateada &TIT .. ~t 
152 picll:a deaia• cntn aitea ~· IS 
.. ilipa te ..... witb CD 
Taad- tacltlea Aaia ••US pe cl-• ri .. 
Sec:-01_. c-..atera: 

law. a •bt .. book• for aaed ca.pater• 

- iY -

APl'LlCATlOllS • • • . . . . . . . . . . . . . . . . . . . . . . . 
eo...ter aid• ia electroaic •••i•• 
Aatomatao roll iafor.atao• ayat .. for aewapriat •ill 
Tosic .. ate coatrol 
C...Otera c-trol -t• diapoaal 
"icrocompater ia imluaoloeical teata 
PC for proceaa c09trol 
lliae taati• 
Klectroaic cc tracllla ••I-
A c-i .. aclaie-at: c-..teriaed •-tietry 
Ca.pater• i .J tM ... _t A......._ •• c-..ter -ra•• •• tM .. n11oue vorlter'• friead 
fattera rec .. aitioe for welci.. i .. pectioa 

fACTOIY .u'l'OllATI09 ••• . . . . . . . . . . . . . . . . . . . . . . . 
la pareait of Clll 
'nle C1" c-..ctioe 
JIT ia OI! 
lM pgta up caall for foe.. oa C1" 
IL _. lCl pat wiallt Mbied C1" 
factory of tlle fatare 
fleaible cell cata atock IDY•l• froa aewea .. eaa to oae 
CID/CM ia tlle p .. r i.-atry 

Proa •icro-bu .. to -iafr-
Aat-tic de•i•• ... prodacti- ••i .. CAD/CM 
PCl/CID ia tbe elactr-ica iadutry 
latacrat .. Circait Uc> •••i•• 

~Ml • • • • • • • • • • • • • • • . . . . . . . . . . . .. . . .. . .. . .. . . . . . . . . . 
Japa .... ar-.raiaai .. bnalltlarOU&la 
rrofitable projactioea for Ca ... iaa aoftvara auppli•r• 
Coit of aof twara 
Soaa 1pecialiaad aoftvara 
A - Gal Friday for Cr8J'• aaparcC111P9tara 
lya .. 11-to-eyaball 
lM a.plaaaiaea aoft•ara productioa 
Coat of computer i;;aaalatioaa aoea 11p 
llallli,. ••r• aott .. r• aalea area't loat ia traoalatioa 
CPiroaaila ••ta t• lllooat 

Al - UPUT lfSTlllS • . . . . . . . . . . . . . . . .. .. . . .. . . .. . 
Al , ... .._. to ... late tlai11U .. ,,roe .... • 
lall a...a •UC• • biC brai11 oa ~ little claip 
l'ewel ..... t of Al 
&.,en •Jet• aall•• it N•J to fis iaat~•t• 
Al to ulp mclla•ica at 1e .. 111c do a blc:er jllla 
&.,ere •J•~ f;,r .. ,1 ... rt .. -..ucacioua 
GraiH of ,.- a4•icaT 

COUllTIY llrCllTI • • • • • • 

Afriea1 
c:. ... u 
ClliMI 

fr• .. ..-a, to 11roduct~Ofl for •:.f!"'Jrt 
Ca ... i••·Ja• ... •• reaaercla .. ,....., ... , ......... .. 

. . . . .. . . . . . . . . . . . . . . . . 

a.1 .... w.n proceHiaa cell•• • •n•t I••• fgrwn 
llC .._., 1.,ric ... •t 1916 pla11 

S.ric OHllill Cor aoa-UC -.re 
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Sit icoa· foaed7 ·for 118VA·naioa 

a. lSC:IA/U•IDU -n•lllop wa a nai-1 ailicoa 
f001Ddry and deai1• ceotna - joiotty oqaoind 
•it• toe Coweniioeot of &laeria ...S oeld at 
Sidi .. l .lllMa f~ 21 to 29 Jc-ry lM6. tlte 
"' kallOP •reed oa tbe -i• c-1 .. ioa c-t•iaed i• 
aoc ... at U.lll0/1$.jlJ tbat toe eotabli ..... at of a 
naioaal ailicoa foaedry c- dHia• ce11tna witll a 
oetwork of uti-l ceotno -l• M l'IU' ..... i.a •• 
•-l•tioaary -aer. -.C-lldatioaa wn •d• for 
eatablaabi .. deai.1• •~• ..a tlla i.mpl .... tatioa of 
a -lti-cllip project: -rlt•t abllliH for 
•Hl~catioa-apecific iatearatec cin:oita; a 
feaaillilitF ati.dy for ... or ~ pil~-.laat-la,..l 
ailicoa fooadnH ia tba ngioa: aad -.radiaa toa 
~ eaiatiaa bipolar facilitiea to aerwe tM purpoae 
of naioaal co-operatioa. 'hie Arao F- for 
lco-ic aad Social 0e .. 1..,...t aad tlM Arab 
ladutrial .,.,,_lop•Ht Oqaaiaatioa eaprHaad 
coocrate iatareat ia fiaaaciaa certaia f~llow-.p 
actiwitiea auco •• toe feaaioility at .. y for toe 
pilot ailicoa fctll8dry: -rll•t at .. iea aa well aa a 
project for aa Ara• -lti-c~ip. U.IDO will alao 
aupport t• aati-1 -rltabop oqani ... lay UCV& oo 
c...,..tar applicatioaa. fr .. ?6 to 29 llan:b 19•• io 
N&llllad. Ira4. 

!. l'OnallOp oo polici.aa aad tecboaloaical aod 
ecoooaic traDda ia ioforaatica will M oqaoind bF 
tba &rgaotioiao Secretariat of Sciaoca ..,. 
Tec-•oaF ia co-operatioo vitb DMIDO aad tllc 
lotaroati,...I DawelGP'91t•t leaaarcD Ceotre (lD&C). 
Caoada. Tba -rltataop wil I M bald at a..oaa &irea 
froa 21 .,ri I to 2 ll•F 19H. Tbe proar- wi II 
aocladu 

- llooitoriaa of eco-ic aad ucbaoloaical 
tnM• (cuatoa aad ••i-cuat .. cbipa. 
proca.J coatr~l. a ... rical coatrol. flllJ; 

Iotoraatica policia• io aalactll4 couatriea 
(lodia. lepolllic of loraa. Swatleo. Caoada): 

- .,plicatioa• aad impact of iaforoatioa 
tecbDOIOIF• 

Two toc ... at• •••• a1peciallF Meo pnpar .. •F U•IllCI 
for tbi• ti0rk1oop. wia. Tecllaol!lical·Tralod1·ia 
lelect .. ·Alpt1Ct1·of·llicroal..:troaic·Tecbaol!f!"aad 
¥plicatioaa1 ( 1) e...t•·aad· ... i•coatoa· lato11rttad 
Circoiu 1aa f2) IC·lla..ai• ·Tool• lay J. Siaunt- of 
IPl. Luff. 

••ll9·011a1·aewelopi!!,·c ... trie1·to·l11·1elactiYa ia 
1etti!!,·•p atectroaic1·iado1trie1 

1llira worl" aopea of jobiaa tM bi 4 tecb 
rHolotioo are a loas wq fn. folfilMot. & -Jor 
ooatacla to taint tlOl'I• accoaa io it• lack of 
••·•-tlow aoa akillod •opowr. hodociaa ca.peter 
ftar•waro, for ioatA811:e, i• ....., .. baa. lut tbO 
tbinl world '·• altort oo t• occ-latn •-•ad&• 
11114 eapari~ac• •odad for ooftuare - tll• •••l!'t .... 
aoul of , .. co.putor. 

A tUO-UF cooforitllCO , ..... oolnio i• 
October IHS oo tbO futun of '9nalopiaa ··-cri•• 
to Ebo f i•ld of oloctreoic• cooclud•• tllac lboir 
ac•iH-1.1ta .. ro aceat aad uac •111• pr••­
.:-io. 

lut oo t•• plu• aidll, .a.or•! •-triea, 
a11eour .. od lay , .. ollCcoH of ... ,. iroroo, H01aHre. 
llowl I ... , etc•, bOY• pleo• Co dnol41P U•ir -

i"4••tri••· tadia. ullicll dewal..,..a it• firat 
iatearated c•rcuit io 1971. ia a tbir9 -rla leader 
io ,.,. field. Deapite a ... opao d-r policF for 
elec:trooic i-.orta. iacuotriea ia Iadia an 
eacourqed to aet up taeir - n•••rc• faciliti••· 
le4••to for i-rt• of tecllaoloay an jud&ed oo tba 
atn01tb of ia-bOOIH •ewal..-at. 

llbile .... ladeall Ila• aot .,et defiaed ita 
electrooica tecbooloaF atrateaJ. otepa io tllat 
dinctioa an Miaa tallaa lay a ... cooiaittaa of 
aciaace aaa tecbaol0&F• aad Dllua Uai,..reitF ie 
•••-i .. aa iaati:ate of oilicoo tecllDDI .. ,. 
Pakiotaa'• Sia-fear Piao (ltll-1911) iacreaaed tbe 
priority for alectrooicc. aad tba 9atioaal laa~itute 
of llectrooica. aet up io ltlO. 10 teauaa lt4••-•t 
ad ot .. yiaa co.puter aad ucropnceaaor 
-..licatioao. & receat Pa1tiotaoi atuay coacluded 
ltlUt ....-r _ .. Mt lie a probl .. if I 0000 

aaai-r• aad electroaic aaperta aad up to 2.000 
tecllaici- -raiaa allrood coatrillloted. 

tlti• -F M -•r-optiualic. Otaer 
participoato io toe Ljublj ... coarenace aareea taat 
uill .. ...,...r ia u eaaeatial pnr1t4uiaita for an 
electrooica iaduatay aoiaa lleyoad -~ •H-IJ 
oparatioaa. tlte tacit of -apowr of tlle r-.uil'll4 
calian baa koa a .. jor aaaa ti!' .... a.,_.t of 
coapooita tacllaoloaF for iotearated circ•ita ia 
lodia. & coo.atur araia araia 10 reporr.. ia 
la•ladaall. aad ia Y••-la ..a llaaico. eagi-r&OI 
•llilla an U90d IOi~i.ally io rlla lli-tecb field. •• 
••i-ra ti .. jHa ia ..... -at. Hlaa .. d 
purc•uiaa. 

:la coapatara. tba prolll• ia tba eotc ... re. and 
aewelopiaa c ... tri•• ••••to r•lF oaMS ... Japaaeaa 
c..,.tero aa6 proar-a. tit• 1oft11 .•r• ia tbua oNt 
of tbair cootrol. 

To allewiata t•••• prollleaa. U•IDO rec .... ....., 
tbat tbirG ti0rld c ... tria• aalect tDair alectroaica 
aicllea. lo earlF •ta&•• of da••l..-at. for 
ioeta..:a. effort• ••aot .. 1aared to creati"I a 
1upplF aector, prowidi .. •toriala. caapo••t• aad 
·•-••Hallli••· 

Ul!DO aloo rec .... aded joiat weaturea wit• 
forei.10 • .., .. iea. lat tb• probl .. vita taaa 10 
tbat it tlOOld .. r•IF prowiao. ••F· •• .loeiaa. 
PMiatui or 1aac1aaaaai aoaroH for -at aro roallF 
Japa•H. • or W.ataro loropeao c..,a•i••· lloata. 
l'K ... r l91SJ --

lafo ... tica·ia·d•••lopi!!, c ... triaa 

Dari .. a ... ioar oqaaiaaa •F tao lotaraarioaal 
.taatitote for too llawolo,...c of Iaforaataca at 
lari. ltalF, IllPl&SS (loforaatica .... Aa•ocJ of 
tbo lateqowaramotal lur••• of Iaforaatica) 
iota....,i...a laadiaa 1owar ... ot offici•I• fr .. 
daYeloptaa c ... criea aa to t ...... applicatioaa of 
i~fo:.ocic• io tbOir roopoctiwo c-tri••· 

lo '8na t•• iofo'9atic1 8'111icatioo laat Ila• 
prioric,-r;-i• t~• polllic 1accor, •• ioforaataoa 
•F•tea for the &opolllic'• •raaiaoacy pracoaaiaa 
iaformtioo prodocad tJ c•• ••rioo• Parowiao Ital• 
bodi•• aad aaallli114 Cao hoeidool to t••• opportuoo 
aoca•iooa llaaoa oo precto• .. ,. or taa c ... cl'F'• 
1••ral oi&Mtioa. '1lle '8ruuiao Gwor-•t ... elao 
01tellliallod a .. tioaol loforaacico C:O..i1air.t. 

lo Ct• ... ioieao·&op!tlic ~rioritt i• 
i•t .... ci•• i• coftcrod oo t~• ••••l.,..oc of eala 
••••• for Clll-I traotfor all4 ........ of ••fu~CIOO 
.... io CINI •J•t- dnolepmac area. &o coo ranaoa 
Mctor, profic.•l• oaperiooce Ila• Moo: ...... witll 
JIO'• iGlll .... OU' AGH•r'L •l'H••• 



IU -Sal• .. or coooidero it imiponaot to lteep u 
ioweotol"J of at• ...... oat•ral ... toclleoloaical 
reo-rceo. 'Die eo<~•tl"J oaa a loqo otoclt of 
-•r-.ati liaod c-tero vbico ebo91o k oqooiaod 
to collect dota oo boaltb. oduc•tioo. llO,.letioo. 
-aricalt•re. etc. 

lo 61taoa at tbe -•t infor.atica Ii• 11aod 
.. i•lJ t;;-;;;p.,rc .... iaiotratioo. i.e. occouotiaa. 
,.,r~ll aod Ma&ioa. Otoer applicatiooa o..-e i• 
•00011r•pbJ. teacbioa ... noean::b. TllO projecu 
otarted reco•tlJ dealia& vitb r.ral llaoltia& aod 
c-toriaatioo o'i c11at- aod urboar 
aclaioiatratioo. 

f.llte·d'l..,are opeoL USSllU •illioo io _jl) oo 
iato .... tico, •-•~oird tbereof ao tbo ,....lie 
aclaa11aatrataoo. Datoaoaoa eaaat a.orb •• a 
aocio-eca-ic dataaaoe. a hoaocial datallaoo. etc. 
lloe OUIOller of iofor.atica apecialiat• .. , lie 
eata .. ted at arouacl l.OOU people. 

4 oooiaar oo 'lod .. trial loootico '16 -
loteraotiooal bporieac:e. Denl-•t• aM 
Applicoti•"'· ... beld u lrao. cssa free 24 to 
21 Felllnal"J 1916 at tbe iaYitatioo of tu C-enoaat 
of CaecboolOYaltia ... -•r tbe auapaco• of tbe 
Vor•ias tan1 oo la&i•Hrioa 1o11 .. ui.i ... 
Aur·"Utioo oft"- Uoitod .. ti- im-ic C:-iooion 
for Earopo. lbe oooiaar vaa attea.led DJ II ..-.r 
couatrieo of ICI •• wll aa obaone,.• free lroail. 
lareo, Ir••· Japaa. Pera ... lbail .... 

lbe diocnoaiooa dealt vita (lJ rocaot 
do•elopoeato ia robot• ... tboir c..,.,.,,_et•: 
12J tbe ecoooaic aod aocial impact of t .. 11ae of 
rabot•: ()) 1over-•t aad otMI" 011pport prasr-• 
aod iateraatioDal co-operatioo; (4) i.,l ... •t•tio• 
aaporieoco ia ••rioaa applica~ioa are••· 

1ae a•iaar aareoo OD toe foll-1oa 
rec ....... tiooa: 

- l!C& HoUld aodertou atadie• ODd/or oqaaiao 
H•ioaro. o,.,o&io aad atud7 toare oo topica 
rr.lated to roootic• and ~aiapqte1-aidod 
... ,.facturi .. ia oner to aoaoaa tnad• oad 
perait too eaco ... a ot iatorootioa: 

- lffort• oiood at ataodard1aatioo u..iertalteD 
111J ICI Hoald lie directed t-rd• acbi.,,i .. 
ioteraotioaal CODHOOUO OD effecti•e 
111idelioao for decioioo-..lli .. oo 
cciopatilllilitr of 1aterfacoa io et ... oe• of 
C4lll •r•t ... , iac:ludi .. rolloeo; 

- ICI ... t: ... r ;fttOrDatioaal oraaoiaauooa 
........ eocouraae ... uodorealta octiYaeiea 
ai ... at otr•aatbooi .. foeoraaCi0061 
co-operatioo ood tba ollCb ... a of iaforootioo 
oo CM, iocludi .. rooou. 

Pirot·Poo-Pocifac·C!!r!tar·Cooftrooca 

'Ille fir1t Pao-Pacific C..,Ucor Cotlloraoca 
(Pf\:C-l) waa Hlo ia 1Ml-r1M fr• 10 Co 
ll lepcaller ltlS, ,.. ... rad ~ lrlP •M cl!a 
Auatralaoa C..,Ucar llociac,. O.or a.ooo .,, ...... 
Tvo faacarH or CM coof•reoc• .. ra HPHiallJ 
oac-rt1y1 • "lcllool•' Co•ra.,", .., a fall ,., 
Protr~ oo ,..,.,.,. •••i•Ci .. di.,&l .. ,...a •• 

'Ille 1Coool1' .:O•ra•• voa ,,..raHd ce KllHlol 
c11ildrao •• as co l7 aod tHir ceacllera. le. ei11 
vH co &in a trNO •i• of llOV c..,.can ar• •ff4-' 
•• .. ,,.,., •od ao• .. crr. le •• acce .... 1111 600. 
trier co Clle CotisraH. oo .,.,, • ..,.uu .. ••• ll•ld 
tor Hllool HildrH ... , .. ••.teer. 'C....cer 
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Tocb-loa1. Socier.1 aea tne F11tvre'. Tbo vi-r uao 
••rdod a •icroc-tcr, ... nor ac•-l rocei•od a 
c..,.ter arateo. (IFIP .... l•t~er ... rcb 1946) 

eAll/~CAE·coafereac:e·ia·ladia 

Ao 'totenatiooal Coofereoc~ oo CMl/Clll/CAE. far 
!Dd ... trial r..,.reao' vae spoaaoret1 DJ tflP'• Von<i• 
Cr-• oo .:...Utor-Aiood Deoi&• CWCS.2J oDd 
Diacrete llaDUfacturiD& lWC).J), ... too Cooputer 
liocieCJ of lodio. lt tooll ploce ia la•alore, lodia 
frca 2'!t to JO J,..a 1911S and attracted ~ 
pan1capaar.a. lbe Coofereoce -• pradod 1t:r r.­
t11toriala, ooo rolatec to .:a.p.ator-Aae1oteo Uea110 
(CMI) aa oecbaa;cal eoaaaeerias aod t:oe otner 
relatec to \.GOpllter-.&anatea lloDUtact11nDll (~). 
Mll9t 1Sl' people attended tbe tutorial•. 
(lf1P·llel11letter. llorcb 1911Ct) 

lledical ·dociaioo •ki• DJ C!!p!ter 

.& lloirlti• C.Oofereoce oa 'lleclicel 
Doc~aioo-t101ti•= Diqaanic litratqiH ud Eapert 
s1at-' ...... 1• ia Praaue free JO Sopt .... r to 
4 Octooer 191), apooaord bJ tbe loteroatiooal 
lleclical lofor.atica 4Hociatioo of IFIP '11114) :.od 
tae CaeclloalOYalt lledical lliocHtJ. 

Tbe title of tbe conference rofloct1 tbe fact 
toat c_,..ter-aaaioteO -•ical der1aioa-..1tioa •• 
aroaaioa 1roat i~tereat. De•elopgeot• in _..ical 
eapert •J•t ... are rapid, ••• aeYeral reaeorcll 
lrDDP• are placiD& .. jar effort• i• tbia area. 
Se•eral ~ea•oo• account ror tnia 1rovi• 1atore1t: 
(1) tbo ovaolaoilitJ of apec1al artificial 
iatolli1e11ee (41) laoa ... &e• aac1 oaell• to auiia 
eiq1ert •Jataoa, <iJ tba fact tbat ouco •1•te1M1 ore 
operatiooal oo r•toer aoall •J•t ... - e•eo 
aicrocoopo:tora, 13) tbo iotereat oo tbe pore of 
p1t11iciooa ...... 1col a.._1aiaerotor1 ia oovelop1,. 
... icol prococol1 aod aacrcaai .. roe erf acaeoc1 of 
.. dical care .... <•> too appeeraace ot a oev 
1•oerotioo of reaoarcbar• vao are ac•aoiatoo vic11 
compater1 and q .. atitati•e .. tllodo io oadicioa. 

'1bao ••• tlle 1ecoad laterDOtiooal Olora•• 
Coofereoce .:111 llatlical Dtciaioo-llalti .. aoclor r.11e 
opoaaorabip ot 1814, lbe tirot cootereoce c..,raoeo 
.. ialJ 1totiatical appraacoea to _..icol 
ooca~ioo-.a1ti91; vberoo1 toia cooferooce cleorlJ 
d ... aotraced coa ••••l.,..•t• vitllli• Al ia ... icioe. 

le aec ... ~le1r froe Cite reoalta of ~bia 
coofareocw coat Cb• ocwelo~oea io toe appaicat1~0 
of c...,aceriaad ••ciaioo -tllOCI• aoo ''"- to 
•dic•l pr•I- bH oot r•t c- to •• eaa. Oii tlle 
cootslol"J; w baYe juat 00&1111 r;o lllldantoaD - of 
caa aoaic priociPl•• of toi• ••l"J c•alleoaa .. aov 
field, votco cooceroa cite core of .. dicioe; 
diaaaoai• and tb•r•PJ• Aod 0011 vaeb cite aa1i1taace 
of aiff•reac diaciplaD&• - .ad1c1 ... compute~ 
aciaoce, .. cb-tir• aod 1canacica, patten 
reco1aacioa. ooo Al - ca• r••aa rcb r-roJ•~"• •• 
acc...,li1bo0 1ucceaafull1 •••• (ltlP lavalatcer, 
llarcb llllo) 

'ftle llpeciolilt Ckoup OI aofcvora Procaccioo of 
, .. lritaall C..,Ucar lociacr ~r••••Cad • colloqui ... 
oo '&ofcvara .. ,.,.,... DhtrilHlci .. 1 llotllod 1od 
'°° .......... • •in ••• •••• "' , .... ,.1 
lo1ticoct .. io l.oodoo or 27 rea.nar, I.... lbe 
•ai .. r •1ac .. 1ad .. , ..... , of 11i1tra .. u .. of 
oofcvore aod ''• proa.1 ... e11c .. acared •1 1ofCtN1r• 
donl ... ra ... ,.,.,. oOd •••n· 1"• •••Dar ••• for 
e• k•fit of c..,.cer aaen 4IH •••i•r ..... - .. c 
•I .. tc .. re aa .. aa •• ••rdvare c..,a•i•• io•ol••• 
i• .. 1 .. •N urltrCl1111. 
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.l:AB·-tis· for·w11 · tirM 

n.e CM>/CI#. •peciola•t ll"OllP of ill:S de•iaoed a 
Haiur oo co.porter-aided de•iao for tll.I. -11 
DOa•i•••-o io llec-r 191S. n.e -tD•r bi&blaabted 
tbe beoefit• toot CAD cao orie.c to toe -lier 
"9loe•• becou•e tba• tecoaL'l'le coo lie ~•ed to 
aocrean c-titi,..oe•• ood profitooalitJ io tod•r'• 
barob ouoioe•• cliute. 

lotorutioo oo paper• for tbe oltoft t- _.ti•• "'°' !IP cbtoioed froo tbe lritiob eo.p..ter Societ7 • 
ll llooofield Street. Loodoo ~lK OIP, Ill. 

leSTl8:· Kicroc!!!p!t•r·Applicotioea·for·Ed..cotioo·oo.i 
Troiois 

A "S,.....•i- oo Kicroc...,.t<:r Applicotioo• tor 
Educotioo oad Troioi .. io Dewelcipi .. Coaotrieo• v•• 
bold io llezico froo 4 to 7 llowe.ber 198S. lllle 
.,_d_ -• co-oponoorri 191 IOSTlD ood lbe .. tioul 
Acod1., of Eaaioeeri .. lMJM;) of lluico. 
Fonrtone lleaicoo porticipooto, llDder tbe 
cooiruoobip of Oocor Coosoles C..Woo. preoideot of 
AlllAC, -t vith ll porticipoou fire. ootoi4le lleaico, 
uoder toe cboiruoooip of Valli .. A.ovl•••· preoadeot 
of Coaoitrooico. loc. lo ad4litioe to tbe Uoited 
~tote• ood lleaico portacipoato c ... troo &raeot100. 
lroail. Qaile. Colo.oaa, 10070, Paaiotoo, Pao .... 
Pena, Si .. opon, Trioidad ODii Tollo10. 0041 Urua-J• 

Too •,...o••- v•• uruc:tured aoto tore• 
coocurreot vorkillll lrotlP• oo (I) troioi .. of 
teocoero, ll) 01crocC*Pllt .. ·• Ood oottvore tor 
educotioo ot tbe preuoiYer•itr lewel•. •od 
IJ) oicrocooputer• •od ooflvore •• aid• to leoroi .. 
0041 ioweoti1otioo et tDa profe•oioool level. lo eocb 
vorin .. 1rc.·1p •••oa:»o, •- pr••••t•tioo• cooceroed 
policy or tb.. ooilo•opb7 of iotearati .. 
oicroc...,...ter• •,to toe c~rricul-. vaore•• otoero 
were deooo•tr•tio~: of oo<tvore or 4leacriptioo• ~f 
pro;acto actuall7 uoder ~·1 io •particular couotr,. 

All tbree of toe "°rki .. aroupo 01reed tbot 
iofor.atioo tecbnoloar uke& • uoetul cootrioutioo to 
tbe "ucotioo proce••· St•i4leoto obould bee- ~ole 
to u•e the cooputer •• on eateoaino of tbeir copocitr 
to tbiak •od to oolwe probl.... The cooputer 
eoh•t~•~ educatioo•l pr0ductiwit7 io teocbi .. 
otudeoto to be cr••t•••· to thiok cr1ticoli7. to .... 
••lid 4lecioiooo, ood to e•P!oio oad preoeot tbeir ....... 

The participooto •ue&••t•d that it i• ioportoot 
for eacb covotr, to toke pert io coo d~welopmoot of 
oicrocooputere. So•ri .. of 1oformtio~ aero•• 
utiooal DOr4ler• provide• 1wi4leoce aad peroito 
co-oparac100 aoooa prnar .... r• oad oeor• vico cODllOll 
ioceroece. ..,,..••r, it i• •••••tiol rboL coeoe 
enorOd proar .... • be toilored co reflect locol 
priori ti••· 

A llUDller of rocoooood•tiooo v.ro Od4lreoood co 
aower ... ot official• clllra~d vitb oettioa policr. 
Troia&.. io cne u•• of oicroc!lllplltero obavld bo 
offer~ CO teocboro, ~i•lotrocora, oDd Cbo &oooral 
public oo caoc ••rdvaro ood ooftvoro ooleccioo c•• 
reflect comou•it1 oe•••· TeocbOra, eapeclollr .... , 
••• i•foroocioo cocbooloar •• • YolDeblo reeourco. 
aDd teocber croini111 ioocicutio•• ..,., ••Ir• COllPuCor 
croi~i .. •• i•t•arol port of Cbo curraculuo. 
Cooeioui .. educocioo io tbio cocbDOIOIJ ooould be 
prowided tor ~•ocoor• olr•DdJ i• cbo ocbool •roe ... 

r1 .. 11,, ell cbe work• .. ar~• ODpb••i .. d Cb• 
oeod for co•oporot iwo •clluie• co o•boDCo 
c...,.icotill'! et all lowolo. "Iller ouaaeoced hol4i .. 
lr••uo•t cooler. ICH oDd ,_li•llli .. ooV9lotcon or 
DOl••iooo co ditiueo oicroc..,..cor ceclll•oloar• It 
vao atr09SIJ recoooo ... d c111oc • otoodi .. c11111iccoo Ila 
1loctod froa ,~ .. tbo ••rtici'90t• at en• •J9llO•lt1D 
co loweocla•c• .. &hod• of i1111rowi•1 ioteroocio••I 
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eacballa•· llae c-U:ltff -• aak" to eaplore tao 
aewelopoeot of •• aaterDatloool ...,•letter or jouroal 
aDd to ioitiate olaoai111 for an aaauol coofereace OD 
oicrocooputer applicotio•• io edacatioo aod 
tr•i••DS· Clelirto eewelop!!Dto. Vol.a. llo.I) 

V.rkoltop oo Data Proceui!I aa All :StoaaiH 

llae iOSTlD leoaercb Croat• Pr,.r .. receotl7 
nooted • -ra•liOP oo "lliitroc...,.ter Applicalloaa to 
tile lpidemioloaJ of Acoate leopiratorr lafectioa (Alli)" 
Mid at tile A91ao !ootitute of TecbaolaaJ lAlT). tire. 
b to 17 '•--rr 1~8a. All project• are curreatlr 
.... r _, io llllaileod, •aa•ria ..... laden. Palriataa, 
laoia. tile Plllili;>f'ioeo. Pa,... •v "'81000. le•r•• 
Gaot ... la. Col.,..ia, lraail, Ara••lkca, Ood Uruau•J· 

Toe varaoaop, neld uodar tbe joiol aaopaceo of 
IOSTID, AIT, oo4l tbe llobidol UDiweraitJ, ,... ooe of • 
merieo araoailll toaetbar otof f Otbar taao Cbe 
pri11eipol i~weatf1ator froo eocb project. Prewaou• 
...ti .. • in toe ••rieo iocluaeca a ..oraoaop ror 
Yirolaaioto, beld ac tbe Uo\weroitr of llicbi&aa ia 
April 198), to •••~•• cooooo ootbodoloaie• tor warel 
•iaaaoaio, e..a • .. etiDC of tb• oocterioloai•t• beld 
et Joboe llopki•• Uoiwer••tr toe rollov1~ ooato. 

At lb• AlT -•ti111. 1raoteea fire. all but ooe of 
tbe proJecCo ducuaaed c-• prooleu of aat• 
oaolr•ia. Tbe All project• •c'l'lira tbeir data f roo 
ooweral ooorceo: q11eotioooo1:-eo tbot iaclud" 
deooarapbic oD4 oocao-ecooooac wariaaleo, aealto 
iaforoatioo oo coildreo. oo4l rac:or•• of ..... ,, wiait• 
DJ oedacal perooooel. llaca rroo aocteraoloaical •ad 

wir•loaical i••••ti1atiooo ... t aloo lie ooced, •• 
well •• th• reoult• of o•r•ic•I eaaaa•ataoa. 
cnat-•t of probleu. ••4 reoult of tbe treat-at. 

T•e opportuaitr to cODP•r• eaperaeaceo aDd to 
leara toaecber veo parcacularlr relewaoc and uoerul 
to tbo All parcicipaoto, oiDce tbe project• all onore 
certain baoic cnarocteriocica. PiDal aoolr•i• of tae 
4lato obould cberefora riel4 reoulco tbal will pero1t 
cooperiooo of the epid .. ioloar of ecuce reopirocor, 
aofactioao i• different couDtraea ••• re11000. 
l!!!!!!...!!!!!!I!!!!!!.• Vol. 6, lo. I) 

eo..o...oltb cuto oi4l for telecoooooicaciooo 

0ae of the few 4ewelopoeoC aaeocieo haloioa 
COUDtrieo in Coe cnird vorl• uith their 
celacomouaicatiooo •• co lo•• one of at• ooot 
aoportaDt JO••· Toe Cooooawealtn releCODDllDICOtlODO 
lurcou io a partaerobip DI ll cou•traeo wllacn liai••• 
bet,..oo tbo partoaro' celecODD11oicotio•• 
autboriti••· The luro•u'• fuoccio•• ioclude 
fa•aociol accovocioa oetveoo portoor1. lt tr•••t•r• 
ooro tboo fl •illio• a rear to P•J for 
celocODD11aicot1000 oecvee• tne DOooere, •DD capo ito 
oillioa occor4lilll co Cb• couacrr'• abaliCJ co P•J· 

froa ooac ooDth, bovoYor, che lureau viii 1010 
Chi• tu111Ctioa. Autnorlcte• io cbe richer coo.Dtri~•. 
IUCb •• lricaio. voot tbe .... er• co P•J coooorr.a•l 
Dillo. 'Ille luroau ••r• Cb•• viii coot Cha ponrer 
c-trieo oore - ouc c••-' .. , now -• "°re. 
lricoio, Auetrolio 1D4 Coo••• provide tbroe·quarcero 
of Cb• luroou'o •ue11ec. OYer tne pa1c tour •••r•, 
CllOJ Ill••• otoaclilr rut bock eupt.Orc. The oumber ot 
ocofl oo coo tureou nao dropped froo 6S CD 2'•. 
Official• Chor• feor furcoer cuc1. 

lo r .. ruar7 19d). a c ... •••io• eppoi•t•d or Cba 
Ull'• latoroactoaal Toloc11111UD1cot1000 uaioo called 
for oov offorco co •i' ce&ocODl9Uoicacioo• io cno 
tbird world. Throe quarc•r• of too 110rld'• 
C<"lop ..... o ore •• oioo c ... crloe. Olld TokJO ••• oar• 
tolopoono• , ••• Cb• Wbolo CODCi•••C of Atr1c1. If~·· 
tirac appear•• 10 .... "i••Ci•C, Loedoo, 
13 llarcb I~••· tn~ veo•lr row1ov or •caooco aod 
coclllloloSJ. > 



'Ille •t-rll, called ICOlllT i• i•ta...,. to Ille 
.... ~ d•Hl .... •t oraaoiaati- -rl•-vio ... 
• ..,,. ... to Ille co•t-effactift, la.T prowio• 
direct diol-.p ace••• vitll a local t•I•,..._ call i• 
600 c itiaa i• tlla US ... i• -r .0 C-triaa _.ltl­
viae. ICOlllT i• r d•t• c-icati- •t-rll •icll 
n111uin• aitaar a c-t•i- or a ••.-• taniiMl, • 
llOd• aDd • co.,,.•ti-l talqtaoma liaa. &lao 
n111uired i• a talac....,.icatioaa aoftvan •riiar ..... 
••t•lr ... Kri•tiOll rat•• ao of i'11d-lMS •n 
IS-IS: nueait nrcuraa a.>.zs. 

l.:otl&'t ia •rimarilJ for iadivid .. la or 
::::ae!utioH -r11u1 Oii iH-• nlat .. to c ..... ic, 
dev•l.,..ot, ..,ropri•t• tacaoolOIJ• dio .. tar nli•f 
aod aoviroooaotal protactioo. For iafolr90tioo 
coatact: ferollOM• laetituta. 15290 eo1 .... Yall•r 1oe•. Occidaatol, Ca. 9S46S 111&. 

111crac ... taro ·far· i!erov .. ·plaot ·protactioo 

'ha Uoivonit.r of lli-•ot.•. Uli&, taa C:O.oorti-
for loter .. t( ... l Pl .. t Protactioo/Ul&lD l'lt•t ... 
iaalicio ..... -•t Projut ud tlla Food ... 
.. ricoltore OISHiaatioo (FAD) of tM Uaitetl •atiooe 
vi ll epoaoor •• iotaann trai•i• couroo oo 
iaicrocooputera for i•rov .. plaot •rotactioo ia 
•v.topi• c-tri••· 1'la cooraa will DO llold at. tlla 
pr•ioaa of tile Uaiveraitr of llioaaoota froa 2 to 
l 9 kpt.mller l '.116. 

'Illa t.r•ioi .. cooreo will Ille oraaoiood ioto t.­
OOduloa: llodole l will iatroduce tH ooa af 
c..,..taro witb aataaaivo ..... -.. aaperiaoco vitll 
c-• c-tor aardvero ead •oftwar• operati.a. 
llodala 2 will provida •-• ... • oa tlla 4H•I• aDd DH 
of aicroc.,..tara for practical peat -a-t. 
Partici,.cioo i• l&aitad co ZS aciaotiata fraa 
t1eve~C1Pi• -cri•• witll aiai•I or oo ._ ...... of 
cae ... of ;9icrocaapatan i• raooarc• or utaaaiOll 
actavitiaa •• .. 11 •• pl .. c acioaciat• vita .... 
co.piKor ••ill• ... t111t1l• liaa to f .. iliariao 
tlla.a•l••• vitll caa lataac llicroca.pater applicatioaa 
for ,.ac Naaa-ot. Tit• coana c~ac ta tl, SCIO 
iocl .. i• ,_ aad -rd. ro, iofonatioo write to: 
Ired 1111efer, &acaaaioa ipacialiat, lotaroacioaal 
Proer- lluol..-at, 40S Cott., loll, Uaivo~.tcr of 
llio .. aoca, ac. Paul, 11• SSICI, USA, 

'Illa Ua!vonitr of lliaaaaota al'° oq .. iaoa o 
cllrao-..dula trai•i• coaraa oa oicroc..,.car 
ac111•iaicioo ... DH C 12 llar co 6 Juoa 1916; 14 Joly 
co I Aais••t 19'6; ... 6 Oi:tollor co ll OccoMr 19'6). 
Tito aooioor ia ... ,, ... to 1•it1a iodiviHala _. 
orsactaodoaa io plaaai ... .,,.,.iriOI, lmpl-•ti• 
oM ........ • 11icroc ... cer 1yat•· It i• 
o.,.ciallr orioatod to oicroc..,.tor uoor1 i• 
davolopi• areaa of Ciao .. rad. lt la •••if ... for 
aaaior ... •iddla loval i .. ivi ... la viCll 
adaiohcroti••· •Nl-•C .,... plani• 
n.,_i11ilitioe fno .... ,.,, .. -criH. 1bo coat 
11 &4,000 "r "r- iocl .. i• '°"'•· for 
iofolr90Cioo cootocr: lrad lloofor, 40S Coffoy ... u, 
Uaivoraitr of •l ... 10co, 1420 lcaloa 111'0., It. •••I, 
.,. nau. lllA. 

lacoroa&i!!ft·C!!p!tor"fl'oia191·rr11r!!!! 

1llo Gooqa •••oo UoivoraltJ at ciao lcoco 
Uai .. r1lcy io llorell Yi11laio, VIA 011ooiaoa o 
c .... ,,r traioi• o .. r,. co llo aold fr .. 4 co 
22 ..... , ltM. 'lllo ,.,._ lo co f•lllorho 
uol .. rai&J ,rofa1..,, ... ar .... Co aCU4111tCa lo 
llevolopt• , ... crio1 vicll CM - of eioroo..,.cor 
CoclleOl .. J lo hNlll• .. HHOQll, .... Uinlly 
CllO PfOlr- la ... ia ... Cit pr..,ido o..,.u ... ia , .. , ., ... , 
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For focultr ••• aradoata at .. aota vitb little 
or oo eaparieoce viro llicrocaapucara, oo 
iatrod.ctioo to ataca-of-tlla-art c..,•ti• 
aoftvara aDd oardvare a,,.ropriota for taair ...... 
&a -r•t•.Jlli• of tile uaaa ... potaatiaa 
aeaafita aad coat• tllat oicroc..,..t1 .. ca• 
oavo i• acado.ic -rll: 

Tito doval.,..•t of llleaic aailla i• too ... ot 
aoloccac aori:.var• .-caaa•• for -n 
,rocaaai ... oota Illa•• ..... -at, alactrOllic 
oproadaaaaca ... c ..... icaci ... •: 

- littfficia•t •ractical ._l ... o ... 
-rat ... i• to adopt aorcvare 8"'1&.cati-•, 
.. iotaia .. uipoaot, aod llel• otoo&• 
c..,rnaOCI tao role of caaputi• i• coair -
iHtitoti-•• 

Tito •nisr .... ia for .. inraity odoi•i•t~atora 
ood ,rofoaoors froo donlopi• c-triaa aDd Hoior 
at .... ta curnotly at•r•• •• tao UliA - •••• 
little or oo oaperiamco vita Cooptltara, c..,otar 
a ... aaa•• or c..,..car aci-o. tao prasr .... aa opeo 
to applicaota ia tile field of tile ..... icioa, tlla 
•~i•I eltld n ... ••iaar•l •ri•.e••· buai .. ae 
ocl9ioiatrotioo, ... tlla '~aical aciOllCaa. Tba 
rqaatrati- fH for toe proar .... 11 U, 700. 
-.aic••t• .. Y ~equeac aupport for r.,iatr•tioo f••• 
aDd livi .. coata (aaci .. tao at •••• ... &l,'.IUO tor 
tllna Welte> froa llS&lD lliaaaoaa, tllo llorld a.all, tu 
latar-.... ricao laall, toe &aiao Davelo,..ot llaoa, or 
ne U.W, Applicotiooa •ll-ld lie aaot, lay U Jal)' ot 
ciao lotoat, to latarootioool Caaputor Troi•i• 
hOlr .... , Diviaioo or Cootioai• lducatioo, 
ort-coa,.a laatnactioa, eoaorao ... _ lloavonitr. 
4400 Uoivoraicr Driva, Faarfoa, YA 2211JO. 11$&, 

C.llT· 116·u ·llaDOYor 

1110 Ila-er fair C.IIT '•. •tct. t-lt place ia 
.. rcll. offar .. a for.. for 2,0UO caapaoioa fr• ll 
coaotriaa •iaplayi• t!lo ataco of tllo art ia 
iafonatioo ... c-icocaoo ceeaool0&J• loin llaa 
C.llT attract 1rovi01 crovdo llleca... tllOJ ore 
•••••tial for a•i•i• •••ic lllNV-taov, ••l• 
iMlaioe• ... • aaaoaa ciao '1ataro aod offer opport••itioa 
for cootacta ot oH lnalo. Tito iofonacioa 1Dd11atry 
ia atill r ... ~•lr •i•raoc.; Coop11cora, office 
eotomtioo, talec ..... icoc1ooa aad iato1r90c100 
prodocta ... aervicea or• atill lllMMMi .. 11u1ioe11ea. 
Ill &916 aloaal aolaa will oaceed *'-SU llallioo vita 
·~ il2S •illioo apoot oa ce1ec...,..icotio .. 
Ollluipooat UC aorvicoa. 'Ille r ... io4or vi II lie ia 
caapacara, aofcvare ••~ pari~rel1. 

a- cloor craada ... ,.., 

- 1oc .... c..,. ... ,. uaad io telac...,..icacioo 
aod data pr~•••i .. ara virtually adoatical, 
- ,.. facto i .. •atry eailta. 'nlaro an 
favor caapucor aod celec ..... acacio• 
c ... o•i•• & .. oor• ... oora fir.a tlloc, liko 
... ricaa Tolapooo• 100 Tolaarap• (&ToTJ, aro 
i• c•• ... ioeaa ot "iafor.acioo oov-•t ... .. ..,_., ... 

- 111• l•ra• corporate ployara c... tr .. 
•iffo~11t .... focturiOI ..,.,r .... a -
coloc ..... icoclo••· office .... ,,..., or ••ca 
11roc1aai• - kc caoJ aro - c .. ••ra••· 
llOOt viii Mil "iecoaraco• aolati-" or 
"applicatioe-orioace• •J•C-" vtc11 .. 
occ..,01ti• ..,..••i• .,. croiat .. &911 
Hrviao. 

- Ca.pooiH locrHalOllY •••- i .... crtal, 
coculcal ... •-rciol co-operoei .. ... 
va1c.r11 alliall iocraoao pr.,_c It••• llootr 
URIC poHlrotioa ... Pf09i'O occaaa CO 
coc .... lotJ ... ftaaoco. 



l 

.< 
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- PrMooct8 .an -..c- -n -1taf11Kti-1. 
c-icatiw ... i•t•n:_t., •i le 
we•--~ -n. offer a• •-r_...ai .. 
-r of oenicea. 'Ille lifeti• of 9a07 
p...._ta wi 11 cooti-117 -rtH Mena• 
••clioi .. coeta for c-t• e-.:o.rqe 
..... ier p~t art'Oltla ..c faatar teclaoical ........ 

- Pricea ... neti• ~ eapectatioo• froa liootla 
••f•t.nra _. -ra •-!H ii..c- -re 
naliotic. 

lf007 '9pra of ..,Upmot. at.ell vitla 
i .. ia-tilale lliua of ....,_n ... aoft-re. 
- ..- • oqaoiaoti•-wi ... t.llr 
i•t•rat .. qat• fna - pri.aar7 ...... r. 

- S.:cuat.I c ..... iea react ••icllll7 to 
c...._i• .arlllet ...... ratlaer tllU att ... t to 
•ictate Liie ..net •••• 

(lacerptd frem a -i•l report io 
llectrooica·lleellll1. 1 jpril IW) 

.!. ;:-=::; :f ::.~ • .a-..;-.;M•• ....: .---.a•• 
i•YDIYff CiaAo - joi- fon:ea to •rin c:aA8 
aaicoodoctor pinic ... i• •t of tN 1.a.urator7 a .. 
i•to .. i .. tr._ proe.ctioo. 

'Ille firat •tep viii M to apo.aor a productioa­
orieotd c"fon.ce. 'Ille ._.ryooic i .... tr7'• fotor• 
•cpeooa oo tlM: .. t_li_t of o recasoi...t 
c--it7 of -'•ttari• uperta, .. 7. lie lotla lio. 
claairma• of tlle ~ of •irectora for tit• firat u.s. 
C:O.fereoce oo Golo .... factni• TeclaoolasJ• Ii• 
aaJ• tbere are tllD pol• for tN coofereoce. ""icla 
viii lie Itel• a-.iot8l7 follovi• th HU 
htqrat .. Ch~oit .,....,_ io Gr-Ide. r:a •• ia 
late Octolaor. 0.. ia to attract .. ., taleat, toe 
otlaer to••- tile i .... tr,'• lliilaHt atoolali• 
block•• .. teriola arovtla. ,.ct._i ... productio• 
7ielda, proceo•i• tacia.i..-a. •ualit7 coot1ol. 
etalltorda. _. teoti•· 

Witllaut ottacai• tlle .. troulll• apou, i .... cr, 
aoun:oa ••7· D.I. compuie• vii I laa b&laiod .Japa•••e 
claip .. tiara. -. _, t11ioa are alread7 -r• H•aoced 
i• C.Aa oa•factwi• uclaoi•- tllU tlloir 
couoterpart• io toe u.1 .... I.rope. Vorl~vide 

doaaod for .:a.ta ia anwi• at a compoo .. -ual rate 
of ••-at JO per coot. vitll ...... for CaAa 
•UO•tratea a.,.ac~ &e raacll 16. 9 oi I hoa *•· 2 bJ 
19•1. accor•i• to Mrlllot re ... rcllor YI.Cl leaoan:ll 
lac., laa .Jo•. C:.Uf. hoe talllla I, P•I• 55). 

Tr7i• to aa- .. 1raat • alaara of tllat aa 
poa1illla for tlla u.s., Clio coafereoc•'• ora••i•i• 
c-htM ._, .... to opoe Clio f- to u.1. eitia••• 
o•lr. Aa tllo u.1. Ce&a i .... cr, pniar••••• ••oaa it• 
la•r•taa co.,,., ~ ..,, ic i• •• .. a:ial tllac u.1. 
c.., •• , .. alaon tMlr .,..,_. or faca ni11 at tllo 
••••• of foretaa ~ticioa. 

Otl1u e•f-•• are aoc oriHC .. coven 
poolt .. -· ..... l'CiN, N7 Clio OqalliMH• '"•II CH 
We for- an r-l'Cll f-.· HJ• lie, - II•• 
NII i8Yal .... triCll Ho h&lllllo'llff aiMe ltSt .... ia 
- uaeacAn •ice •ra•i .. •C for We .,. .. •ti•• ac 
ror• •icra•i•c .... ica lac. i• Color ... a,ri••· 

1'le -• Ha W. ii: .,_.,, .... ocllor 
co•feraaeoa -Wei' -fMhri• iH•• .. _.. .. , .. 
lie .. ,., ..... • -•c •i-r• ro .. •n:• iaco 
tllaff •rau. .... .... , llwe _, na .. aici .. I• Clio 
.... f .. corl• EeS119ol~ ar... lo oai•or1ic1 
H ... aU .... Cllil IC .... i• Cllei,. lliHa CllaC CH 
•IJ w1 ClaoJ - ... left ffHllllCi• ie I• Ciao 

- s -

laM. 1 •c lilte to vi• _,.._ 10 per ce•t o>f ;;hHe top 
llni• i•to -recto:i• tec1toolaa7. INt •- eo -
Co it? lie ... _ to oalte aore tlaeir -rill i• viaalale a• 
tlteir fial•.• 

Attracti• top oc .. eoic take•t to tlte 
-factori• fol• i• - of th• c:aA8 coofereoce' • 
laialae•t prioriti••· HJ• tre•-nr I.eater bat-•. •• 
uai-ri .. profeaaor •t &:oroell U•1nraltJ• lie ia 
-rllli• et bll Corp.'• •-• .J. W•taoo leaean:ll 
Ceater. Yort:t ..... iabta. •.Y .• llDile .. aalllletical. 
--n.. -t a..,ortaot re- tor tllo coofereoce i• to 
attroct lllri111t ,_.. people to tlle teclaoolO&J - or it 
voai't taae oft tlao .,., ailicoo •i•.• lie c009e•ta. 

......tr7 participa•t• aaree. Tiie coofenoce'• 
caciaioo to li .. cloaol7 11it• oaanraat1e• 1oe• 
lloJood tlae .. ain to attract ac .. eoic tal••t to the 
tec900loSJ. HJ• &llaa Papa. preci•e•t of Tri-Qoaiot 
5-i~t.or loc •• a Eeewe>rtoo, Ore •• co.A• coopaD7. 
'"Ila 11MOt ...,i.,..raitiea to llaYO c:aA8 oaoofacturi• aa 
pan of tlaeir corricol•. • ., r .. ti• tlle ., .. , of 
c:oAa -factori• i• tllo oaiYOraatie•. Papa Hhefta. 
U.S. GaAo coora•iea viii ...,. to ...... I••• r1 .. 
teacllli• tlleir j-a•r eaai-ra th roda .. •U of tae 
tec11oo1..,. 

-..-.. Lilc ~i .. n i.•cMicai mee~i••· i.Dc 
cooforeoco viii feator• •• opea ea•i•1tio• wbere i:.A• 
-fact•nra ca• ... .., tlleir -r•• - toe 0017 auca 
ea•illitioo i• toe U.S •• Ii• ••J•· •111aa os11at eot lie 
tile fi•I ar.-r for Herpt;ai ... .,.t it'• aura 1oiaa 
to lae !letter tN• 1111at -•va sot." (lepriotetl froo 
llectrooic• llffli_i. 17 !larch 19116. (c) 1916. 
Mc'Cr.- N•ll t~. ••~ ~~~~~~ ~~!er~,' 

Pt .. for l••t yaar 1 e·dAtaooollla 

Aa i•tamatiaa re11ueat Ila• reached tlle lloaitor 
froo tllo a..ru •roadcaati• Ser•ice. RiaiHr7 of 
1oforuti•. eo..r-ot of loru vllich ia - paued 
oo to -r reaoere: 

Tlaere i• a .... for teclloical aeto .... cioa ia tbe 
toird vor"; .._,,er tlaird vorla oraaaaaat100• -atl7 
clO .. , haY• tllo urd caala to Duy lateat-.,.itioa 
••tallOolla froo CODpa•i•• i• USA. .Jape• ~ad Europe aoJ 
-reowar, thOJ oa7 aot aeed the l•t••t editioD. ior 
all practic•I purpoaaa, ao ••~lier editioa (probably 
••ati- for ••reddi,.. aM re-c7cliaaJ vould ao juac 
•• wll. 

So, if co.paoi••· data aoalJata, 1owerooeat 
.. partoaot• ate io ••••loped cooatriea would pack up 
tN i••• aed .... awailable "la•t 7ear•~· eaitioa of 
aocll ........ ••rw•J• etc. to u••r• io t:.a ta1rd 
vorltl opoa tlloir r••,111at, tile Ricroelectrooica 
!!!!!..!!!! -1• be &lad to arra•• Hca 4ooatiomc. 

lo , ... .,.rd• of Rr. Yio Sai• fr• rt.a lorwa 
lr-uti• Ser-rice: '"If llli111-tecla i• 1allop1aa. 
lowloi•-rec• (tllird 111Drld) •• valkiDI <if .. , 
cr..,li•J •• t•I• iaforoatio• ace••• i1 JU•C oa• of 
ta..t allot• i• tlla aro llllicm ia N••eat 

1-10 .lltl7 - lillc• Deals• laftillitio•. lleollll•J• 
Toi. 01-242 lo21, Projact Pre1oatatioo• Le•. 

22-2S .JolJO - arcifiei•I bcatli1eoca l:o•fareace 
... a.11i11tci ... •ri11at... Tai. 01-~.,, 42J6, 
Coafaroaco larwicea. 

Jl-2J .a.a•C - Llcor .. pcoo/ ... icoeduccor, li"lapora. 
Toi. Ol-191 5«>SI, Calla•'•• 
7-lO ..,, .... r - 1oceraati09al C:O•feraoce oa 
li .. la;ora, UaiYaraitJ of Varvack. Tai. 01-240 1171, 
IU, 
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1-lZ S.•t..iter - E•r-.e .. •icroooaw r ... re....c:e. 
lhd1lia. Tel. 089Z 44027. •ic~• C:..fen.cH ... 
bbilllitaoaa. 

lS··ll S.•t..iter - E1H·oaicro .. - C-fenac:e oa 
Micr-.roceaoora aad Microc-..tere. Veaice. 
Tela 44ZUO. TllE$ •L. 

21-iS :S..tember - 5amic0Dd.ctor lllteraatioaal. llllC. 
li'9i .. ._. Tel • .:1.,.l"l 50Sl. C.U.re. 

Zl-ZS :S..t .... r - Electroaic• i• laai ... ri .. Dl•i&•· 
.c. lirai••-· Tel. 01-eil 5051. Calllaere. 

Zl-Z> s..i-r - O.•ia• Eaai ... riaa Saow. ~. 
lir9i .. .._. Tel. 01 .... 91 5051. Ca .... re. 

il-ZS :ie•t .... r - lTAllE 16 - lateraati-.l Te•' ... 
.. •••reae•t bbilllitioo ... C:O.fereace. 01,...i .. 
Tel. u199 Z6699. g,, .. ke.-a Se"icea. 

--11 Oct-r - Iatan- - 1 .. tr..•t• ... ~--tioe 
Fair. 0..•eldorf. Tel. 01-493 319J. O..eeldorf Tr•• 
Fair .. eac:i••· 

1-A) Clctolller - lateraepcOD Paca.aai .. C:O.fen.ce aad 
!'!r::!~!ti~. ~! ... ~1• Cotnretttioe C.1tl'r• •• •ri11tt~ 
Ceacre. lriabtoa. Tel. Ol-191 5051. Cai.era. 

7-9 Octolller - •iaeteeotb Aaallal Coaaector• ... 
latercoaaectioo TecaoolasJ :s,.poei-. Aaabeia. 
Tel. °'42 479". Uectrooic Co-tor lt•J er-· IS. 

7-10 Octokr - <;MP - 1:o.puter Ca-••ice s.ow. lerlia. 
Te. 01-749 3061. Spuccrum ~icatiODe. 

7-12 Octnlller - Korea Electroaic• sa.-. s-1. 
Tel. 01-439 OSOi. ltorea Trade Ceotre. 

1S-2l Octolller - Electroaic E•iaeeri111 labilllitioo. 
""•cov. Tel. 0869 25?131. lriti•lll~ Tracli•· 

2~-31 Oi:t-r - Electsoaic Di••l•J• 86, lteo•i•too 
Esbilllitioa Ceotre. Loodoa. Tel. 0280 115226. 
•et...,rll• Enot•. 

29-31 Octooar - Elactroaic Tecbooloay. C.,OHot•. 
lo•tru.eot• aad Te•t EsaLlllitioa, lomlll•J• 
Tel. Ol-940 6065, !Tf. 

4-6 llo•nlller - C:uacoa &lectrooic• ... 0.•ia• 
Tecboiq .. • labilllicioo aod S..i-C:U•t .. IC: Coofereoce. 
lleacarov Peat• local. Tel. 0799 26699, llaU11btar. 
Sce .... o Aaeoc•. 

4-7 ... .-.r - laceraepcoo. •av Delai. 
Tel. Ot-e91 50Sl, CabHn. 

ll-IS ... ...,.r - llectrooica. llaoiclt. 
Tel. 01-416 1951. O..r•••• Trade laltilllicioa Aseociea. 

11-20 •cw...,er - Traaeducer/re.pcoe laltilllitioe ood 
Coofereoce, Marr111aca. Tel. 0822 4671, Trideot 
loteroacaooal lanilllitiooe. 

u-21 •cwe .. r - Coocrol• ·- fC ly.c-• ...:. 
11 ... aic-· Tel. 0799 26699, I•• ltHdllH le"icH. 

l-4 o.c.-.r - C-.oicetiooa C:O..Uter lllov, 
lueooa Air••· Tel. 01-126 6107, .._.i• 1ec .. r!. 

l~•cerp•ed frc• llaccro•ica·V.o!lr. J•ouorJ 1/1, l91o) 

11111 TECllllOl.OClCAI. DlYILOl'llUTI 

AUllDllS• • Hrri•c• 111erw ... ..,..,, ..... 
•iocacllool .. , MJ H• far-fatcllM to .. io &:Ila ilell:, 
Che J1J•oa1e are ca!iDI it 11riou117. 'lllay are 
•r•,•ri .. for •• 1ocerdi1ci,li••rr ei11:h 1•••racioo 

...... _ 
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•raar- to .-race .... re•orclt. - ot le••t -
J•..-e•• c-..ter ~J - F•Jit•• - oln .. J oae a 
llliDCftloool•J ucti- ia iLo HD I .... 

'hie J•,.ae•• line •lra.17 llleea -imc r••i• 
•roan ....... t year tllleJ n a•cad •I- tout ,. a 
•iatD ceoeratlOD c-..ter project ta lilroool .. C.lle 
field of c-...ter n••rcll to iac:I_.. payclllol•J· 
P•JC•i•try. aDd li••i•tic• ........ ••OCecDDOl ... ,. 

Eaaltteeo -tu .. o. •Weo Abo. director of t .. 
lteio loatit•te of lofonati- Scieace .... o HJ 
-r of J•.-•' 1 leotit•t• r.r ._ C-ratioo 
C:....ter Tec..._l .. J Ua:T). c_fi__. cut tlle 
project -•• ao ....... oritlti• two to tlllr-. r••r•. 

11ae project. •iclt ie -.ected to Ille lov ...._et 
to •tart vi ca. vi l l Ille .... , t .. -rot of tae 
Japooe•e ... eac:y of Scieac:e _. Tecltaol•J· "1lae 
•roject will i..,.•tiaet• t .. •tr.cc.re of tllle llreia." 
Hid tioo. "It viii i-tiaet• iafereace 
-llui-. iocl•i• i-tiwe aafenac:ea aoo 
i ... ioaci ...... will _.r .. eopico _. •• 
••JCltol•J 1aod c-icatioa1 ecieace. &ltltou&lt it 
will Ille _,, •CrD91IJ pu-e Ki- ... -..t 
r..•eorcltera viii Ille froa uti-.1 l ... rotorae•. 
tll9DN'~i•I r.,..aoiea oro iatenoted i• ta!i• ••rt." ... .. , .. 

J••• .. •e .. iofr,.. .... fact.ntr '•Jit ... for 
-· ie alreod:r acti-IJ ro-rclti• -
•iocecltool•J cao Ille .,.lied to c•"9ti• i• ic. 
llliotecbool .. J n•earclll aecl:i- ia ate llD l•llla •C 
.... ~ ... ia tlte aaadotr ~t llDDllt Faji. 

Tiie rH- for t•i• llliotec-l•J r•H•rcb i• 
aiwea i• a uccer-of-facc. .. , ~ lt•illo Yonu. 
•••i•taoc a•Hrol ..... ,, at F•jit,.•a ....... plaot. 
"Ve are coocel"Hd vica eftr;rtllli• cltac rel•t•• co 
coopat~r •J•t ... &ad c ..... icati .... " Ille HJ•• 
"liotecb .. loay relate• to c ..... icati-• aod Cllat i• 
vbJ ve aet ap •• oraasiaacioc tor lllioicec-aoay 
dewet..,..oc .cti.,iCiee.• le •C~•ae• tbot ve woo'c 
oe aeei .. aoJ re•ult• tlti• c .. caryz '"lite 
llliocecboolol) uclli• vi l I Ille It .. prodacc of ue 
21at caocury•. 

lie odd• tltac cite llliocecltaol•J roHorclt ia ai•d 
•C icvo direccioo• - tovard• ''~i .. C'IDP"t•r 
berdvare of cite f•t•r• ... for •,...-=i• •of cvare 
vlliclt i• c•P•lllle of ••Ciuti• or a-••i .. vicaouc 
fol lovi• loaical ••Clta. 

la tnie .acoaatller , .. faac:ifalf Or eoould we 
Ille pua11ioa forward cite froatier• of .. r -
i•terdiaci,lioary IT re1eorco •nisr .... • co t••• 
1111i1jecu till• llliot.cllHIDloar • _ ... , (Co!pocer 
lleellh. 30 JaouorJ lHoJ 

l11icoa·c~iler·apeed•·IL&·deei10• 

llubaa Patil HCic .. a llDOd -~ cat, .. ataoen 
i• 1979 1111eo o• i•YD•tn , .. ator ... /loaic ar.-.7 
C$LA). o.a re••ooi Coia CDClllDOI .. , ,r .. i••• clli• 
••••itie• c .. or tbree ci .. • 1r .. cer caoa •ither 1•t• 
arr•J• or acaodar• cell• - .,,.. .... iciea .,,roacbi11& 
thoae of full-cu1c .. , or ltalldcrafced. de•il•· luc 
their .. clluaiH• quic!IJ cool ....... •••ii .. ,. fouod 
out "°" difficult ic ... co de•i10 c ... I•• 
.,,1icacioo-.p•cific iocaaraced cin:aita wiclt c111i1 
cec1tooloaJ• 

Little v•• vritt•• or dooe .... , atoraaa/loaic 
arr•J• aod clle de1110 vaa reraly ..... llltec .-o•I• 
lfDre v•iti• for na for - c• ..,,.,., a 
c•,uur-eidn •••ii• •Jatn tor ~ t!lat -1• -II• 
ic •••ier co da1i1• ASIC.. JI ••cal co cite raecu•· 

'j/ •••••••••• , ... ,.1, ........ ,,.r, Ito. 16. 
,,. 771. 
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Tbe fouoder - wic:~n.i"-l .,.f neeerc:la aod 
denlop-nt at Cil'r99 a..aic: laic:. 114• c:oupled the SI.A 
vita a powerf•l ._..le-towel oilic:oo c:ompiler to 
duia• b•&lllJ c:-•- &SlCa. ..., tlle c-aor i• 
aeari• up to proololce 24--. llarC-4iek cootrollen 
aod otner c .. t_ microp...- p•riplleral circ:uito 
at turnar ...... ti ... of -•r tllree to oi• 110Dtllo. 
1bue deeia .. pnmi- ta -n c:bip eiu aDll lli&b 
perfor.ance of ...-C:r~ft .. 'ILSl c:ircait• tllat toke a 
rear or 110re to -..top widl -tiooa: loaic: 
circuitrJ. 

Tbe priM17 •iffen.ce Mt- tbe SLA sad a 
c:ooweotional aate arrq .. •toMard c:el l i• tbat 
tile S:.A aaea lllOCll locoli ...... •i•trabatecl &•te•. 
l'be ii•trilMat .. &•tea pert- '-tll l0&ic: olld 
ioter~oooectioo f..Ctioe:s. .. ... like a•te arr•J• 
alld •t•odar• cell•. tllere i• oo ....a to •et aaide 
vid"' cbaooel• for SI.A i.ce-tioe•. 1bie 
•iaaificaotlJ ~ll:W!feO ..... tr ... a•te-ucili&atioa 
efficieacr •••• 

llo•t ---~tor ~··· obied avar 
fram tbe tec:-.1-u ..__ .... i.a•ioa ••ra• SI.Ao 
•ec-• •ery •iffic:alt wi~ a apec:iel CAD 
•rot-. Cirr.a Leaic'• -r to tu prolll- - tile 
t--1•-I. iaterKti- aili--.....iler - nano tbe 
ooftvare tor tllD tint 1 ... 1 oo a Mt-rs of Apollo 
Coei>uter loc. c:al_,~• -r:. etetiooo. 
:&oftvare for tlle -- 1 ... 1 n.-• oa a Diaital 
lqai-ot Corp. ••-11n50 maicooputer tbet .... 
c-1 le• tu SU cin:oit el-t•· 1be tvo •J•teu 
ar• liokecl io ~ a ~ ta..t eec:ll deoiaoer coo uoe 
tlle tvo interac:tinlJ .. tlle - Apollo vork 
•tetioo. 

Aft•r ICllliC ... u .... ..,. Witrifin. tb• CAD 
•J•tea eut ... ticallr eoopil .. tlle error io tbe 
•rraaceeeot i .. icet.,. 11J r.. .. toiled fl°"r plao. 
Tiie reoulti .. circ:oit ff.• ~t bJ co.ootractioo 
lleceuae tlle CAD •JDt•'• 1.,aot ooftv•r• -•t fol luv 
tlle •erified floor pt ..... lloc:OllO« tlle da•iao rulea 
required to i .. 1-t tllD •t~l erroy arit cootaiaed 
io tile CAD ooftware. Ao tllD fi .. I etep. tlW CAD 
•Y•tea prod.coo Ula tepe• for a••r•ti .. ta• 
wofer-febricati .. ...i&•. 

Deoaaa• caa k mMlifi .. •t aay ti- up to vafer 
follricetioo. .... floor-pt .. &-f &rid coo be opeoed 
to io•ert .ore t.ecti ... (.,...lo). or clooed after 
fuoctio•• b8"e Ilea• .. ,et.,. witlMIUt af fectioa tllc 
iotqriLJ of OCller f-t~. a.co .. j>r 
crchitectiaral ........ -" u upaodi•• a bu•'• 
wadtn. cao lie acc ... li .... witllio boon. Aloo, 
coo•iderable .-.ificaci .. ia ... aible b7 cbaDliD& 
tlle •t•liuei- ..... .__ tlle faoceiooa of .. ., 
arrar el ... •t• ._.... .. .,.. t .. el ... ot• ore vired. 

~irriao .... ic'• syatam ... c ... ile• dcoi1oa beaed 
on three ... i..-.rw taca.oloaiH: J-• o-tlOS. 
l-u• CHOI .... 1.6-m C:.. nu cw MCal layen. 
'Ille out u,.r ... i• e..-hll to lie 1-.. CllOS vich 
tllO •t•I 1.,..... ( ... rlll&ell fr,,. llcctroeico·Vcek, 
20 Jaauary 1"6 Cd IW. lllCI'• lliTrloc •• ail 
riahu ra .. rw .. > 

lle••ur ... •t• c ... l•tet ac laadia ••cioaal 
Lelt6ratoriH i• Alh••~· 1.1 •• npHt it •Y be 
,.••ibla co Mlle .crai ... -1.,... .... rlactic• (&I.I) 
•-icooduccor ,_.l&ea ca.& will .,.race euch fa•c•r 
•tld at •-r .... r ~ &-.. _.. fr• ailfcoo or 
bulll C:.Aa. 

lcrat .. 4-lay.r ...... locslce•. dOY•lop .. at 
l ... ia -.ai•I• le t•, .-.lee of ••7 Hry thi• 
la7on ef " ....... --lalo -II .. GM•, 1•11 i• 
PNllt'bidc (Ger), ol•el• .. Ill• erHeido (AIC.A8l, 
aecl iodi• .. Iii• ... -w. (r.coAe). 1lle la7oro ere 
IO thi• toot ta. aco.o .t ... 1.,.r •••117 11 .. up 
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vitb tlile oea~ IOJ•r. vitlloat cauai,. defect• aucn •• 
thr•••ie& dialocatiooa. 1'11ia pera•t• fabrication ot 
•-icOlldoactor .. ceriala vitll ...., electrooic aod 
optical properti••· 

1'11~ rec:eot ..... r.-et• •lloved tor tlle firat 
,, .. tlile preaeoce of taallt .... bole• ~li1ntvei1nt. 
bi&ll .. eed poeitiwe cllarae carri&r•) in opecially 
prepare<l ....... of c.Aa/IeCa.la SLS •terial. Lacbt 
aol~• are re~ui...,.. iD c:oooectioo vitll li&bt 
elec:troaa if bic• apeed. •- power c-leaeorary 
loaic •••ice• are to be deweloped •••• 

1'11• I011eat ,....r •it otor .. e acbeme io ceoeral 
•~• - c ... leeeota17 loaic - re,.uirea ooe trooaiotor 
to be i• tlle •oo• atate eud ODD ia tile •off• otate. 

C.-tiooal coopoaM -icorductor .. teriala. 
iocladi11& Ca.le. are bei"C coooidere4 for .. oy future 
c...,..ter applicatioea. Tlleee coor•in ai&b apeed 
li&bt elec:troo• .... , llO aot cooteio l•&Dt boleo. 

lecaaae tlleir .... ia •-. tbe electroo• preseot 
io o-tr.- Ga.la alld •i•iler 111-Y o .. icoaductoro can 
...,,. tllree to fiwe ti .. a footer tbao tbey cao throuab 
ailicoo. llDole•er. tlle correopD8dioa llolea io p-type 
.. teriel are rela~i••~7 llea"J• tau• it i• aot 
poHibl• to ..... a- .,-r Ilia• oped c ... a ... ocory 
circaita fl"08 tb- llecaaae of toe ucra .... . 

l'be Saodia r•••arcbera rec:oaai&ed tllat the 
otraio preaeot io tbe SLS cryatallioe lattice. which 
cbeoae• tlle ab- of a -it cell fr,,. cubic to 
tctraao.al. voald c:reate •• eOD'S7 ~iotriDut100 that 
i• fc~oarable for li&llt llolea. Tile reault voaid Ile 

to r...,.,. tlle de&DODracy of tbe oriainal •aleoce baad 
aocl to replece it vitll a oplit walence baod ~hat vaa 
eoerieticall7 .,,e fawoar .. le for liahc llolea. 

lbe reaearcb coofir8DCI toot Cbe iateroal atr••n 
preaeet iD tb• SLS ... icooductora alter• the 
.. terial'a elec:trooic bead ctractur•. allovioa 
coodactioo b7 li&llt bol••· Hole• io electrooic 
de•icea .... vit~ coaweotiooal Ca.lo ~••• a ooaioal 
.... of O.S OD a ac•I• io vbicll 1.0 repreoitnt• the 
.. •• of a free clectroa. le tlle liaiac hole loCaAa/ 
Ce.la SLS .. terial. tbe ccti•e llole• typicall7 h••• a 
.... frCl8 0.12-0.17. Tae clectroo• nave a as•• ot 
about 0.07 io C.A• aDd 0.26 io oilicoo. Tiie 
eftectiwe .... ot bole• ~. oilicoa io O.S. 
(&eprioted vitb peroiaoioo fr08 S..icoodaccor 
,!!aC•roatioeal·N,.aaioe, Jaoaary 1986 (c) 1986 by 
CahDCra Publioh1 .. Co •• Dea Plaineo. 11. USA) 

Aaace-errar toaic .. vice cooaiat• of a nuallitr 
of loaic cell• vbic:ll are aoc ... icced co aoy opecifac 
parpooe. 'Ille ..i.litioo of a .. tallic layer (or 
layera) ieten:o110DCt• tlle cell• aod creaCa• •• 
ior.,rated circaic •pecially -4• for a opecific 
caok. Cin:aico 80 prodaced are called ... i-cuoc,,. 
or applic•tioe-opecific l.Ca. 

111• advaat .. •• of ... i-cu•C- l.Ca are that 
tbey c• reduce co•t, are of ... lier oiae. faocer, · 
u•• I••• ,...., vitll de•ico aec:aricy aod 
reli•bilitJ. 111eir oi•advaataaea arc the coot• 
iocurrd b7 th• ••l•Y• iD CH develo,..oc phaH; 
veicioa for prococ,,.. froo a ataodard produccioo 
lioa; tlla •ue•t10• of ""•Cher co breadbo•rd the 
circuit: aecl rlle difficalciea of obceioi ..... 11 
•ueociti•• of protoC7pe• for ••aluetioo ... Ca•t 
... •• u ... 

.... , or tb• ., ....... , .... •C•• f r08 th• fact 
tllDt tlla -•-cuec .. l.C. i• •aufaccur .. o• • 
produccicm lfDD vllicll i• dewi•d for ch• lora•-•c•I• 
producti08 •f aca ... rd I.Co. 'nle•• caa be acored lo 
I•"• .. -., .... are nai labia for proco:ypi111 
vlt•iiever re1uircd. .._i-cuac .. 1.c. need co •• 
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pra4hi:cH i• nlatinly .. n .-11titiea of_, 
diffara•t .. ai4•• ... an apecially .... fact•rad for 
a ... cific -r. 'Dia •tltoda ... ed.,.. llen ca• 
onrc- tM dia .. 'H•taa•• ... prowi .. a .. icll 
tura-or-od for opplicatioo-.pacific I.Ce. 

A fully iot .. rarH facility io able to 4aaiaa, 
produce tlla •t•llic-layer pattera U• - •-•• 
bf , ..... litbollra,,.,.> ... c-.lata ell teat• before 
pacaaai• tba circuit. Tba ayat- ia iatnti-lly 
dHi& ... for '°"_,,ol- producti- witll a ..,..r 
lion of• f- ......... I.Ca. Creator -1- cu M 
aclliand by U•• co•ft9tio-l -•-p-.Cti­
faci.lity. llitll tllia ia ...... tlle ... ia• pnl'llac .. 
ca• be tr ... far .... to a lliall.,,ol- f-UIJ if 
H'luir ... 

'Ille daai&• •ta&•, i• oar • ....,1.. ia cani-4 
oat oo a Yu ai•ic...,.ter. nine c.-pleta .. aia• 
pacaaa•• en i••t•lled froa ••••..,. ••rr..ti ... 
llullan/Pllilipa. 1M ac-tic 1.,_t caa al• lie 
produced oo u i...,_..•t -n-.tati- _. 
tra•farred to tba Vaa ....... apt-. ...t of tlle 
par-tare _.... i11 tba creati- of a - aaia• 
CH ... Ht ..... parf-• ·--tically •• , .. 
c_,.ter-ai41a4 oa.-fact ... i.. tacllai ... a. 'Ille .. •ia• 
paella&• cllaclla tllat tba propoaed ••ice -li•• 
vitll certaia nal•• cf C09ittructioe, ra~ like 
.... , •• , .. reaalatio••· ... it• electrical ... 
capacitative perforauca an cllleellell .t ... tieally. 
nae .. it-re ca• •i-lat• tlle ._.ice ... aleo 
provide t••t patteraa for taati• tile fiai ..... i.e. 
OD coapletio•, the 4Hi&a -pat i• c_rt .. to a 
lliury patter• of rJ co-oni .. teo (C:..ri .. • bi .. ry 
fo .... t) to drift tia£ I-•· 'n.ia ta perfor-4 lly 
apacially .... ,..., aoftvera ... i• .,_ .. 
"p•tt•ro procaHtaa•. & .... • litllMlar•"1 eUai .. ta• 
ttia aaed to produce a ••II 'or tlle •talliaati­
proc•••· 

111• C..ri•1• &lr!P 6. S i• u , ..... •-ice 
wbicll to capable of •vriti•• oo 1IP to tea -fer• ia 
oae rua. Di ffernt •••iaH cu Ila wittn oo 
aiffaraat part• af tlla •- -f•r ... it i• av•• 
paaub!.- to aia vefera froa diffpreat -factarero 
tlftich will llave a differaat "floorplaa". 

A vefar i• coat..S virll •• otcll-reoiat .. t layer 
•"ich vii 1 Ila HHitha t· tlla alactr- ..._ ..... 
aapoaad. h i• tllH poaiti .... ia tbe -•i• •iclt 
-at lie ali1 ... to racoaoin faatara• - tlle vofer. 
llo •P•cial ali1aaaot aarll• ara provi4 ... oo tbe 
•oftw•r• ... t laaro to rer.oaain tPacific faatar••· 
Oac:o oli1 ... tha I-lie• device aat• • aa .-, 
co-ordioat• •r•t• aero•• tba valar. ~II die 
(vltico vill allCI llP •• tll• iat .. rat .. circaitl ia 
iadividually •• ,..... If -HHry, tlle aacllioa ca• 
autoaatically CooPO•••t• for •DJ 4iotorti .. i .. araat 
i" tba NH wafer. THt pattana caa al .. lie aada 
oa tbe wafer to cllac• tba vafar 41'181ity ... 
proc•••i .. tolaro11C••· (llectremic•·•·lffr•I••• 
llor!d, llaRb 1916) 

...... oloctroaic• ... ioaora, tba oaat •tat•• 
• ,-ol oay lie a par-al cbipoalli .. eJ•t-. 'lllat 
aiaot ... co flv i• tlla face of raa .. e, ai•• 
... , .. i.c .. racod cinaiu i• llac-i .. aa 
cepital-iat•••i•• •• Mlli .. otaal. leill, a ... 
tocllaOl•IJ cal lad laur pntaar.,.,,. pnmH• to aallla 
th• idaa ef pareoaal c1ti,..111iaa practical. ""-' 
•hould halp .,. •• - prodllCto to aarlllet 11J 1hi .. 
H•iHora tlla a'ility to Cura oat pro~•t"'9• ef -
lCo iHtaeUy. 

'Iha petHcial af uai .. l .. are to dr• &inait 
Ii••• oc oilic .. II•• lntll Ilea• ~ ... , ... i• t~. 
allCI l•••~~ are olr•adY .... ie .... cbip pl .. ce co 
ti• ciRutc ,.focu. Tiie oast teep will IN 
••ui,..•t for aalliaa tlta ietoRoeeecti ..... 
•o-c1ll .. 1eta array• - chip• wit• .. oaric, 

-. -
o;ofiniab .. circait•. Ca..ri•t .. fnm tile 
10 Pallnasr 1916 iuae of ... i ........... (c) l'll• lly 
llCGrav-llill. tac. 

IHaarci..ra at tba U.ivaroity "'' ll li•i• are 
cutti• ailicoa iaaou a - wy - tilt .. at 40 
aod otapped ia c- •iractiooa ataic layer by atoaic 
layer - ao tbeJ caa .. ,..,, aat~ly ,. ... aalli­
ar .. aide tbi• fit .. oo a aili~ .. far. 1bay are 
al .. iatraduci .. layan of i .. i .. aalli .. araHida 
atop tbe C:.Aa ti la ta fartllar l-r .. fee ta •t tbe 
aurfaca. 1lle nAlte c-l• 1 ... to Caaa-oo-.i licoo 
aterti .. oatarial• lrit.11 f ... r .. fact• tbao •••ilabla 
cryatelliaa CaAa vafera. 

Tbe teclllli•••· ...... - .. tec.lar-11a• 
epitaay. produce l:aA8 fil .. - aili:oo taat cootaia 
ooly aol deiecta/c.2. 'lllat ........... vitb ·-t 
1o4 defecta/ca2 ia otanolan li .. i•--apaulat .. 
C&ocbr•hlli-,..11 .. cryacolli• Ga.la wfera aold -
tM opea aarllet today. HJ• .,ia llonoc. profaHc.r 
of electrical nai-ri• i• tlle Uaiftraity of 
llliaoia' Co-o ... iaat .. Seine• Laloonatory a-4 leader 
of tlla arooap tloat ..._,..., tlle .-. procen. 

11aa ability to as- GaAa affactinly oo a 
ailicoo -far c-••...,. prof .... iapact. •P•rlliaa 
tlftat - nffarcbar 4aacrillea •• •• ... l•ai- of 
interaat• i• tbe field ••ri .. tbe peat couple of 
yaara. 'ftla liet of aapaai•• ,.... .. ,.. tlle idaa 
i•cludao Pujit••· Olli llactric. lllC, ... llTT ia 
Japaa, •• wall u T ... a la•t'-•t• ia tit• US. 

~· a aultatrata raplac ... at. GaAa - ailtcoo 
could onrc- llaMli .. pl'Ml- u-i•t .. •itb 
today'• CaAa vofe1a, •icll an at~ly brittle. 
lecau•• tba tbaraol c~ti•ity of ailicoa ia •"-t 
three ci .. • rllat of CaAa. tlli• filoa of tba aaterial 
arovo oa • ailicoo ...,.tr•t• coat• .a .. oalle 
po••ibla th• fabricati- of aore ..... ly iatearatad 
aod biaber .-r CaAo •evic••· 

SiaaificHtly •-r coat could at .. lie 
aapact..S, 11ec .... tu CaAa tllia ru .. coal• 1111 ar­
oa ~b l•ra•r-4i .. tar ... atrataa tllaa curr••t 
3-ia. c-rcial caAa .. fore. Nya Gaoraa II. TurHr, 
a ta,haical •taff ...._r at tlla ... eacll .. atto 
laar.uuto of TaclleolaaJ'• Liacol• l.Morotory to 
La!•toa, llOH. 

T:>raar, for-· .. ,. taat c:.Ae---.Uicoo 
••far• e-1• II• c .... rcially ovailab1a •vicaio a 
couple of 1aara•. 'lllay will Ila uaa4 firot •• • 
atra;aht raplac ... at for cryotalli .. ca&• wafer• ia 
buildi .. GaAa circ•it•, Ila 11au..... ht t•• 
loaaor-tora pro•pact lo daftlopaaat of .. v Iii••• of 
dewicH tbat coaple tlle optoalact,_ic ... fan 
olactroaic evitcbi• propartiH of GeAa vitb toa lov 
coot ... biabar ,.••itJ of attic- 1'J fabricati .. 
dewic.. tbat worll witb aacb otttar i• llotb th• CaA• 
l•J•r aa4 , ....... rlJi .. ailtc .. aullotrato. 

llliaoi• r•H•r&ller• bavo aucc•••fally 
fallricat .... cal ..... iCOlldactor rsra ... 
llatarojuactioa bipelar t# .. aietore .. t•air .. f•r• • 
Tito dHicH worll •• veil or lleteer tu• coaparablo 
4avicH llluilt .. pare GaAa vofaro, at fre•uallCiH 
froa de co alloat 20 Giia, HY• .. rlllac. Li11eola Lab 
baa roportad oieilar re .. tco for .... t,..eo of 
oajority-corriar 4evic••· At Ta ... laatl'll90•t• 
lac., C.Ae-oa1ilicae •Apolar ..... nT 4avicH 
bav• •Iii••" oalf 70 par cHC of tlla parforu11ea of 
4avicH built i• .. 1111 GaAa, NJe 
Caoraa II. lloil•ier, Tl wica-proot._c ... chief 
&acllttlcai offiaar. 

llOat rHaacllero .. , .. , "-9ar, tllat Ch• proof 
of tho l'Ud4iat viii lie rb• ability co fabricate 1 

GeAl .. aHd coac.--.av• laNr i• a Ge4e-.. -d licoa 
oatorial that cae varll et rooa c...,.raturo. 
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•i••ritrcarrier •e'l'ice• _.a• auen tMt nlr .. 
nc.-iMti .. t• "~ t• .,.taelect~ic effect 
en -n ..... ntr affect .. ., •fecu ... 
•i•~oceti ... ia c:aAll tllaa an .. j-itrc•rrier 
o:,icea, aa,. Li-•• ..-.Ut•rr'• ,._ • ., 'Ille 
•l'Ml• le tlllat ofecte ia tM c:aAll •rift .., t• 
tllr"eellol• carreat ....,.trd f• la•i•• .. far 
•n-ti• fa•riceti• of a cw •-r la 
c.a.--·•ilic• tllat -·t eer.. ..,. 

'Ille Lia.·••• La._at•rr ........ u wall a• t• 
... .,. t.atitllt• of Tec.._1.., I• ....,a, Ja ... . 
llla'ft ""9rt.. tlle -a••fal ta•ricati• of ... ... 
GaAa 1 ... u tut wan at .._ t .... ratare ia GaAa • 
ailic•· Ui..,riat .. fna Uect~ice· ... •· 
10 r ...... rr ltl6 !c> ••••. llcGr .. •ill lac., ell 
ri111t• n .. ~ J 

Pi•~·op•ic•·c .. 1•-.... ·.,-c..,lea·c•if• 

Oae taocll .,r.-1 .. ia ... , .. iatea~at .. circ•it• 
h -ti• circ•it ••-•t• .. tlla cllipa. 
lllectrical c-ti ... an eat , .... Mcau• 
car.eat• cu iaterfare witll aecll atllar, ... ._ .... 
tlle caaaecti• -t M at aa ..... 'Ille c-u­
,,__ a .. ttleaeclt tllat lillit• tlle cllt•'• 
praeeHi .. -r. Ta aet are.mt tlle •nltl .. , 
••i-•r• at C.l,...ia Uai'ftraitr tu....,. ta .,.tical 
ti•rea. Paal frllcul, Irie r--· ... 
licaar• Oq ... aae a laaar-ualat .. tee•••- ta 
etcll .. , •• i•t• •ilic .. i•tearat .. circ•it•. lef•r• 
i•••rtiaa tlle liallt-carrri• care of a aiaaa.-.... 
rt•n iet• tlla llole, tlley ..... tlle ... 1c ... actor at 
tlle MM of tlla llole to r- • ai•la •-a •llotol ,.. 
liallt aeaeor. 'Illa .. tector caanrt• liallt .. u.,.r .. 
tbraocll tlle fillra ieto a curreat tlllat aer.e• •• 
i .. at to tlle cllip. 

'Ille tacll•i•• prc.iaea -• llfalllar .. uitJ of 
c-cu ....... tllu faater tr ... far of iafasaatioa 
iato ... out of tlle cllip. IUactrical c-tioaa 
caa M .... •It frc. tlle peripller, of tlle circ•it, 
kt tbe fiorroptic c .. aacti .. a cu M .... fr- tap 
or oott... Prac:ul ura UCll -cti .. "'airea 
oalr •lloat 100 ••••n aicr ... trea .. t• ••rfaca. 
fillr•• offer otllar .. Yalltaa••i tlleJ tru .. it 11-llt 
liaula faeter nu cO.-.:ton carrr electr••· tlleJ 
•••• a wi••r trae .. iaaioa .... ~idtll tllu electrical 
coaaectora, ... tlley .. aot ,.,. •• capaciti•• ..... 
that coule •low tlle circalt'• ... ratioa. 

All ultra•iolat laaar .... roe .... oato ... r.r. 
aull .. ra•• le water coetaiei .. .,•r•f laorlc act•, 
atcllaa tb• bolea. 'Illa l•••r att.a\ataa •• 
oai .. tioe-r..aac:ti• re.ctiOD Mt .. DO tlla 
••ic ... uceor ... tlle water (tlla .,.ron .. rtc aci• 
ia aot i•••l• .. •iroctly), etclli .. a llola witll a 
dia•tar .. peedlaa .. tlla •h• of tlla laHr'• apat. 
T"ical llol•• are allout 12 •icr ... cra• ecroa•, 1•11• 
•llOUS• to ac"..-data a aiaal.-.oH Ullro etclled 
.... to it• core. Ae tbe bole i• atcll ... it a•l••• 
tiMt IHar k•, foniaa llOIH 200 to JOO •icr-trH 
•••P wltll •1DDOtb ... aaarlr Yertical tMlla. 

Firat eapari••t• .,.,. vitlt •ilicoa, llut 
Pracul ia alH ftrltiaa .. 1alli• arw.ai... 'Iliac 
MCarial cOllHcU alactr .. • •r• ••iclllJ tu• 
•i Ucoa cae, .. t a •ra i.,.rtaat .. .,. •• ,... h tMt 
li111c .. i~t•r• ••• k .... ,, .. 1alli• ar,.•i••· 
.. C •t froa •tlicaa. hKNI -t to ..... •ict<1H 
ac clle .. ,,.., ef ll•l•• •rill .. la a•lll..-ar•••i•• 
circait•, H clliP• c•• .. tll tr....tt ~ rocai•• 
optic•l •ii••••· ('llll• fir•t o"'paar .. ie 
!p·!clHtitt, LeMoa, IJ llarCll ltl6, tlla -lllJ 
re.law•~ •dHe• ... tacllaoloar>. 

1111 H• ......... aa nperi••t•I cllip to lee 
proaa•Hn tall• 1reacar ..... , ... of cbe 
cra•,.i••ioa ,,.,,, ,.••illl• witll ll•r• optic 
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calllea. At • coafer.-e i• au-ta, C:.qia, •• 
.. i-n pre_ .. a -r - tlle cllip •icll c­
.... 1• .. ta at ._ •illi'..a •ita par MC ... (llllpe), a 
r-rt••• -...-..: • enYi- clllie•· 

ft• cllip -•• lla'ft •la•ificaat rele•a.c• ia 
..... , .. .., tr.-iui• retee lie'- cntral 
preceeaon ... 1tlleir pari.-rah•. 

lCL clalM ta lla'ft .... tlle firat to 
laco,...rate fi91re .. 11:ic Ii.-. far tllia .. rpoaa ia 
lta leriee l'J .. 1er-.. le. 11ac ... 1- -ti• 
tr-f•n .. ta at 50 llllpa. 

'Illa tee._, .. , of fillre .,.tica, ~r. an­
far 1till futer t~iHl• rates. la 
-icati- 979t-. -re •iaaal• an aosaallJ 
.. ttiple ... for •iatri .. ti.•-.. aeweral •ewicea • 
.. c. i• ~ilJ cr....att .. at S6S •••· riele 
'-8treti- cu talta tlli• ap ta 2,.UO ...... 

, .... cllip rocei'fta alactrical afaaala fr. a 
...,.reta ""°t• ~ec11:w ... ..,lifie• ,.._ to 
l•ical •iaMla .. itallle for a~re c-..ater loaic 
cllip11. (C...ter llntrlr, i .. Riii tt•> 

.... ry·!p!ate·far·c!!p!t•r• 

A -u ca ... - c-..11117 aa ••'ftlopiaa • aowel 
form of -rr clli.,. It c-1• i•r .... tN 
perfor.aace of c..,.cera rao9iaa proar- to 
later.,nt .. ,. frc. -aor•. a.ell u -r. r .. ar 
... -ru. 'Ille cllip, ._ u C:-ric AaaociatiYe 
..... rr (CMI), i• tile lllraiaclllil• of Sltratllc:l,.• 
Ueiftraitr'• c-•t•r Kieace -~,.?•at, •iclll i• 
lie .... ., DoualH llcGrqor. Sltrat:.C\rl•'• ieicial 
renarcll i• - lleiaa .... 1.,.. ., 0-.acti•• 
IJ•t ... , a c....-,ear-ol• c_,..J tllat ••• cloae lialt• 
wicll tlla .. i•eraitJ. 'Ille C4lll c•••• are iate ... • for 
... la CClalP•t•r• tllat ftrll • real ti .. proc•••iaa 
pr.-1 .... for esaapla eac:lliae Yiaioa. i• ""iclll 
••nnra i• call•• - to 11 ... 1. Iara• -ta ot 
.. u i• • allOrt •PH• of ti•. 

CoaYntioaal arr ... -•t• of • proceeaor -
••-iat ... -rr ar• •-traaa ., tM fact cut 
co-tioa• llat-• cbaa•• of -rr witlllia a -rr 
clllip ... Mt .. •• &Ille cllip ... ita r•oc•••or are fl.... o. a c-t•r cut coacai•• a l•ra• .. taMH 
of iafosaatioa i• ra .... ace••• -rr (I.Ill) t•i• 
caa M a Mjor dr..,•acll, ~ .... ••t• c•-t M 
reo11a•ia" to Hit a parcicalar proar•. Duri• 
- apellcatioo • proce•aor .. , be fialllaa ••t• out 
of - Hcti• of_,,, dart .. -llar it UJ 
awitcll to aaot .. r pare of tlla acore. 

c:M -rr cllip• coataia arrar• of -rr tbac 
CA M c-ct .. to ... aaotllar al ... •iffarnt •••Ill· 'Ille c-cioa• are aec ..... HoltH ., 
•oftvara coatai ... i• tllla c..,.car •11c... A CMI 
cllip i• ,,,.,.r lille a •taiacare taleplloae .. , .. ,. 
witll ••NaaH cut "'.., ... •tac-ct cal le. a 
cae ... u ... a -rr cllip h lill• a t•l•plloae .. , ..... 
ritllMt eac ..... al iD •iclt ... ,, 'plloaa Ue CO ltaYa 
a u .. to Par, ocllar .... TD• .. ihCJ of tlla CM 
cllip to Ht .. e•tll• wicllaa it,.lf ...,., it po1•i•I• 
co craata a .. t•••aa la a c~i, i• •icll calla 
coac.i•laa ••-"'" tafosaact .. cH " Ii•• co 
- aaoellu. H ..... , .. .., ,.,. procaH of 
ratria•i• tllat ••fa ... uoa. 

ai...cti'ft IJet-· caip .... CHtaiN ... IC 
circ•ita, .. tell are capa•I• of perfal9i .. li•it•• 
c..,.catl ..... ••t• ecorc4 witllis le, ... ,. .,..., .. .., .. , ...... u... 'Illa .. tr.clli .. •II icJ of 
Gall cllill" i• ... ,., I• •illcarr ..,11cati ... i• 
altlcll ,.,,. of • cllli• era -1• lillalr to ........ . 
., ,,.l•Ciff or ., ..... .,_.,.. •Mat· F•ltJ 
•ra•• ef tlle cltlp ca• IHI .,, ..... ., tlla ffitcltiaa 
•J•t... 'Illa •i•i•crr of Dafa .. a i• lacare•t-4 i• 
tM ,. ........ 
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&c ,naeot. 0..11eti,,. s,.c._ llao• lleilt • 
•rotoc,,. CM clll•il' i• lf-llOS. kt •itla tlae lllel• ef 
uoo.ooo froe tlle Al.ey Directerote. •'- t• 
ua .. fer iu .. •i1• to oDOltlller claip teclleol41&)' 
called C-llOS. Clai•• kilt .. i .. tllle C-llOS teclaei ... 
ore f .. ler tit- llaoae C-lractd io ...... 
r,•.atmcl,-e Uoi,,.raic.7 ia oleo iowol,,.. i• !lae 
l'l'•ject. TM -i•craic.7 ea- • 1r .. t ef U29.000 
froo &:-.ey. 

& aec ... •roject •-aond la7 &l~. celled 
...irol. elao 1ot ..... r -7 tu: -It. ...arol. 
"uc• i .... 1,,.. Uoittraic.7 Collea•. LoMoo. aritiela 
Telec-. ca: aad "9rcooi i•wol,,.• •n oe tlte 
.,.rati• of •ia•-a•ed .. to "t•n• c-ti• 
l•rt• ....... r. or diffenot coeptot•r• ... tcnli .. aa. 
!!"'ae•rclten ...,. to •rod.ca aoftvore tlilAt •ill 
eoallle -•• to acceH aacla oet-rb nt-t .. u. 
c-l icoted code• .... n l l a-r-tee t• tlaoH tut 
raa tlaea tut oel7 laoaa fi ..... r• ore -.ted. 
en.;. firat ...... rad i• ·-·Scieotiat. Loedoo. 
2l J•-IJ' 1916. tbe -kl7 n•i- olf ocieKe ... 
tec1tooloa7) 

-.c.ci11·•·1rip·oo·piat-aised·c1tir• 

S..ll paclilqH C- ia &ocN tlai••• 11aat'e tlte 
attit ... of .... tactarera tUt are tlJ'i• ro c .... 
-r• ••• -n ailic• c•i•• ieto l~ i'l'.ada ef 
c_..tera. ieat11111eeta. aad Mlaer ea...:trooic aear. 
S..colld •laatic C-.i• carrier• • .iaicla an ...... to 
tlle Mll'face of •ri•ted circoit llloada. an oel7 • 
tlaard tlae aiaa of tlle treCiti-l car.Uc ..... ii.a 
~ .. t n .... le •ia•-cec• cHtipedea. lot elari8i• 
tlae ,acuae alao ••ri.U tlle fr•il• -tal , .... 
tut cooaeci: lite cllip to cite -uida -rld. -•• 
teati• ........ ,i .. 100ro difficolt. 

&eter tlae Ta,. Pak. 4-trated laat -lit et 
• tr ... ..._ i• ._icla la7 .. ti-I s..i~tor 
Corp. Vit• it. clli•• en ...... oe a c......- ~. 
io tae cHtn of llllaat loGka lilre • atoms• • ..-ri• 
fl-r. Ti117 c.,...r leda r .. iato ooc-d f...,. t .. 
clai•. llloa~,. iato little .. ,.tote• tllat •~'* 
.. •tor ri• of n1atinl7 laqo c-ti• ..... 
for uati... Oaco a cllip llaoa , ..... tllo taat. lllle 
ri81 of ,.cola i• ,.al .. off. lu•i• a 
Hrfaco-...t NCU&• ao -• • tllat 10 cllipe cae fit 
i• tu •'8C• occ•i .. 117 a c-ti-l ,_..... &a 
a nHlt. olectroeic aiaAla -·c -u u -111 
ti• traftlli• fr• cllip to clllir. ao ,.rf-• ef 
fioicllod a7at- nil improHo (&oprioted fnm Cite 
t• Dec ..... 1'16 i•- •f ... i•H·Vuk, (c) IMS 117 
llcCr .. -llill, lee.) 

T_r .. '• ..,.rc..,.cere trill COHiat •f 
Hftral •recaHi .. •iU, ,..,. - It .......... 
Al-t n•IJ'- ....... • tllet. lot tllon i• little 
........ t ...... to ........ , , ..... qet- ,_ 

•crulli ... -• '""' or -• prec••-• INttlo te -
tllo •- ... ·u .. •' -IJ' at lite - ti.ea. a 
-n .._. ef .-..11toraik• at lolU- C:....Cor 
Corp. •• rullli• It• ,., tllle fl•i•i• t-- .. • 
- ..,.rc-..cer. ala"' fer _,u .. i• eMot 
12 -U.a, lNlt ia ... ,_ .... Ito -i• _. iet-1 
coaflicte. 

'Ille - •11Hn...,.Cer trill .... ,,.. ltllle f•lt•t 
_ .. , .. - naUelll• .., alt .... t 10 , ........ ... 
..... i ... , .. ,..rt hlli••· .. - ...... ,_it 
c"I• •• 100 &i•• f•tor. 1"• U, i• a •I.­
_, •enllliltectore• ...,. • .,.. at Col .. i• 
u.1 .. ret1t1 ... aa.,. C:.....C•• c.... 11 i• tehllJ 
........ hite .... Mt ., ..... , .... .,, .. .-ry •••ti-. ...teod, llMJ set el.,... iete ltlN fire& 
........... eret , ............. 11.... . ... witt a -
ltllet ...... , .... tllle c..ceece. ... U tllen le a 
, ... ,,,. J• •• - ..... , ., tlle ...,, , ... ...--

- 10 -

aimpl7 Ha.• to -•lece eloe. 'hie ,_._.atal• of 
t•i• _..._ .. are alM kiD& iecorponted ioto lite 
Ultrae..,..ter t .. t ..., York U.i.,.rait7 i• -
kilda ... ( ... riMed froe tlle 9 DK ..... r IHS h•­
of ... i .. ea·lleell. (c) 191~ 117 llcCr..,...ill. lee.) 

llAISET TaUllS 

lower ... tnted·io·clllip·.._l!fl!!!C 

• cecal nwerNI i• cite tr ... of claip 
..,,.,.,..., of tllo loat 20 70ar• ia .,.. ... 
•cconi .. to Dr. Jack li11117. tllle co-i.,,.otor of tb~ 
iauarated circoit. Tiiie c7clc of uriDki• 
1-trie• load~D& to llotb llli11aer ,.rforeaecee ... •-r co•t• •7 lie a ... t to 11na1t. lie Hid i• a 
leer.re dolinnd at t .. Fiana .. trada ...._ i• 
--=•rd-. A c.o-tier cbip unet M7 .. .,.lop .. 
·~••iDI -re el-•t• oeto •••ice• •tart• to puall 
up .... r.ct1R"i .. coat•. be .. ia. 

"Ve .&ll HO foeilic• of i...-coat circoit• tll•t 
nil lie le•D ..... tlllaD lllialt ,.rformoece circait•. 
Tae •-at cat circoit• •J' eot llD t .. -•t c..,lu 
circ•ita ... tllley •ill al-.r certoiol7 aot lie tllc 
lllialle•• ,.rt-• circaica. • lie uid. -U, to -· 
... .,. lllod al ... c a frld! ride a• ,...tolit .... rapltic 
tocll•i••• lllffc U.rond. laclt impr-t i• 
1-tlJ' led to •-r coat•. 1 tai• tut io tllc 
fatare tllic ftll lie leao troc.• lall17 C-ti~. 
•1'ti• ere .. lllu cooti~ for ao looa tut it ie 
fn.-•t?7 lalln for ar .. ced. lt ie et luat 
poe•illlo tllaot foton alllri•lr:• .n 11 0017 lie attai ... 
at .. iacreued coat"" foectioe.• be .. id. 

Dr. lil117 HiC , .. t ... die •t .. _ ...... l•i• 
-ad._,. to...,,. •• •.u •- poiat .. .nu rucb 
tut a .... 1. I.: i• •t ....,,_ to • .ia7 • 41eit 
-ry ellool• CHl leH ,., llit tllloe a lllllit 
_.,., • Ille uid. &od altlllolSlll it M7 lie clle•,.r. 
..a.at allloot I or 1611iiit do•ice•T ....... Ille 
.,.col•c.4 t .. t it •7 alread7 ..,,. atarted to 
.. ...... - tlllat it i• llei ... _ ..... 117 tllO .... ri-- prici• llOliCJ' ef r.lllo -acoed..ctor 
i .. utl)'. •ea.ptuitJ' of ell&,• llao• ..,.ld OftlJ' 
,...... ._t lllalf •f r.lllie impl'DY-•t i• •• to 
cln•rooa•; llott•r -7• of laJ'iD& -t dOYicee ... 
•'-Plificatioee •f da•il•· Tiiie otller ult of tlle 
t.pr..,....t i• ... to ••rieki .. a-triee. It i• 
- clear to • tllat tlaero ere .. ,. __.. to 
clOftrH•• ... ao tllli• •7 coeti ... i ... finicol7. 
It i• eoc .. ita ao clear to - tut IDOM~rical 
factor• rill c•ti- i ... fiaitol7,• Ille Hid. 

Ii .' ..... ltNt 1'117eicol lieiu wro lllqiHi .. 
r.o llec- ....... c i• •••ice 1ocemtrio• ... alt ..... 11 
tllOH lieiu Md •r. 7et .... rue .... it ... claer 
ltllet tltCJ ••iat... Cotti .. llli1110r ,.rformoacH 
..... aotti• Oftr cl•Hr Ito tllHo plll7•ic•I lieit• 
... tllet -14 coet -re • 

Tiiie oelJ WJ' ....... c .. u •117•ical lieiu 

-•• Ille to ... - c-l•t•l7 - ... a• rec 
--- tocllleol .. ,. ... id li1117. ...... .... lie alao 
llOi•t .. •t cut tlllo oelJ' r._ for -ti• to ,.., 
•ra ••-•t• oeto t ... - .. .,ice i• ........ le ie 
•r• officiollt !Ill .. 11••1 .. t!Me .. •8ftral •••ice• 
lllliclll ....,. te talk to ••ell otller. "1111are raallJ' 
i••'t 11117 •U•er-• lie!- tlle .... r ef 
_,,_ ...... llot .... f"r l•i& c1tip• ... 
tlllHo oe - ..,...,, clllip. If tllOro wro a reel 
llruk1tlllr ... 111 i• ieun-c1tioe lt•-a .. , tlll .. tlll• 
-•• uu lite pnanre •ff c..,ledtJ', • lie uid. 

CllfC!l'!ftlta ""'''· It "anlll '"'' 

'Ille receftlJ' I• tH _,c....,tor i .... ltlJ' le 
...... WJ', ... 111 .. lleee ai•• !Ille f•rtll ... rHI' ef 
lut J•ar, .... ,,.,. It• Ml'k•C _,,alt, De~et. 
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:ipulli• at tlM -•i• of tlM Semicoa •bow i• 
z.ricll. ti•• director for £ ....... -r•ti•• at 
Data .... at. l'alcole h-. Hid t ... t prod11Cti-
c .. acitp Ila• coaveE'IM vita._... tile .._-to-bill 
ratio cO!lti-• ta i-.rowt. leed d-• •n •tarti• 
to .......... t ..... price• ll- •tart.,. to nc-r froe 
tlleir depnued lff5 lewela. .Ja-ry uv tile 
~ooll-to ..... ill ratio i• tile US ... Eu-o.- llot111 lllnu 
tbe 1.0 barrier. 

'°Ve belieYe tlli• recowery will accelerate i• 
tbe aec:o ... balf of 1986 aad - iato 1981. Owerall 
- are preaeatlp projecti .. arouad 15. 7 per c~at 
&rowtll -rldvide ia 1"6. w:tlll E~aa coaa-tioo 
arowioa 6.3 per ceat.• Ile ••ill. 

•n.e pea•i•i•t• araae oe tllree c0011ota. iir•t 
tbat tbere ia far too ...ell iHtalle4 ezc:eaa capacity 
ewe• if ........ oloea tun Ulll· Trae. Capccity 
utiliaatio• ia ar.ill lov. but it i• llP fnie t­
quart•r• aao. I• additio•. it take• a f i•ite ti- to 
r ... up tlllia capacity - aeweral veeka •t leaat to 
tur• it 1oto Dill•-le allipee•ta. F•rtllereare. 
capacitp at tDe le..aioa edS• hull t--eicr•> ia aot 
tbat -..CD ia eaceaa. Tbia ia vbere tile oajor iapturo 
10 4 ... a4 ia likely to occ•r. 

"Secoo41J'- tbat ,.....,. fr°" tbe Iii& OEllo "a• aot 
really i..,rowe<I. 1111e on•••t upturo ia diatributar­
dri•ea. buildiD& iaweotoriea back up. Without OEll 
follov·tbroucb. tbat could ewaporate oweraiabt. 
True aaaia. but diatributiDD al,..ya lead• tbe Hrket 
recowery. Furtberoaore. tlM eac....ti .. ly bi&ll l•••l 
of 'turaa• buaiD8aa at tbe diatributioa lewel i• 
H•kiD& the i..,rowiD& Oi11 4-Dd. 

"The fact that oriciaa a ... d ... a4 ha•• turaed 
up ao •troaaly vitlllout a poaiti•• OEJI puab ..... 
tLinaa abould aore likelp a•t better rather than 
vor••· 

"frlirdlp. vnere ia tbe Dot pro.auct out t11u·e to 
d1i•e uoit order•. like tbe PC did in 1982-1983? 
lltll. prior upturaa alao lacked a d-11d driwer. Ia 
tbia reaard. the 1982-8) PC pbeD0011Coa vaa uaique. 
aao v1th Di11dai1ht. oot particularlp healthy. It ia 
•ore uauallp a <oellioatioo of aeyeral nev product 
areaa plua Detter deaaod froe traditioaal .. rket• 
that driwe the recower1 proceaa. 

"lo ·-rr coapoaeat priciaa ia aoioa ..... 
apecially in tbe MOS eeeory aDd •icroproceaaor are••· 
Partly :hi• i• •• • reault of political aod trade 
pr••••r• oa tba Japaoeae auppliara. They really 
ha•e tnree cboicea here - do aothiDI and riak 
protectioaiat leaialatio~. •llov aore acceaa to 
Japaaa11 .. rkeca. or allov price• to riae. quice 
franklp tbe latter i• the e••i••t (ao4 profitable) 
for ch .. to adopt." he added. (llectronica·Vecklr. 
12 !larch 1916) 

SlA·forecaata·18·per·ceat·total·growth·ia·t986 

'Ille a .. 1co...Suct:>r 1Dduaay vi 11 arov oweral I lllp 
11 per ce•C i• 1986. after decliaioa a like -•t 
io 1915. accor!i .. to fiauree preaenced bp th• 
s .. icoo4uttor ladvatry Aa•ociatio• (SIA> receocly. 

Dr. Cil•ert r. Aeelio. apeakiD& ac the SIA 
a••ual forecaat 'i•D!r. eeid di&ical CllOI viii lead 
clM war i• arovth i• 1916 •ad •••· i• feet. t•• oaly 
.. jor produce cateaory llllO!e ••I•• iocre•••d l••t 
rear. Amelio. pr•aideoc of lock .. 11 lacaraetio .. 1'• 
1 .. icoDd..ctor Product• Diw •• reported ••••ral 
factora driwi111 Cha ....... io Cflnl. .... .. th••= • 
acr ... celac°" .. rkec. •1lica~ apa8di111. 
replac ... ac of lllOS ead repid 1rowch of epplacetioe 
apacitic IC. (ASIC.I. 

- ll -

•ii• tM diaitai CllCJIS •rll•t anv only 
7 .-r c .. t laat year. SlA'a toncaat for 19Sfll calla 
for a arovtlll rate of 30 par c••t. .,. tile aeat 
three yeon.• Aeelio ooted. "tllOS IUha viii arov 
-n tlllaa 60 per ceat a year.'" 

After laat year' a OYerall declioc of •-t 
17 "r cut. total -rldvide -ic-tor tale• arc 
prdicted to ncDYer i• 1"411 '"to el.cat tne aaee 
lewel aa l984.• Amelio added. lie •aid tile 
t•rHrooutd alloult 111e&io tllle laat quarter of 19d). 
vitlll -rldvide ••lea iacreaai,. ~, 3 par ceat oYer 
the third <1uarter to SS.l lllillioo. 

......-,,.r. 11rovto ( 1911-dllJ ia torecaat to oe 
16 per c .. t ...... 11y. vie~ aalea ia 191a reacDi .. 
Ill lllilliaa. Tbia viii repnaeat a 18 per ceat 
iacnaae OYer tne aeat tbree reara. ~lio aaid. 

ly product catqoriea. "' reported. -rl•vide 
aalea of diacretea viii recower neat rear to 
15.3 billioa. cloae to 198"1> lewele. vDile tbe 
1 ... -te!"! arovtb rate for diacrete• (19~1-811> ia 
eapec:Ced to ..... at to d per ceat. Within tbat 
product catqo:y. opto i• tile faate•t aroviaa 
aqeeat. 

llaa'O& lCa vi!l alao rca...,. tae1r arowth oeat 
pear. vitll a '"DOrmal'" iocreeae of 11 per ceat. b! 

aaid. OV.r cbe aeat taree yeara. dat• coaver•ioa 
aad iaterface aaaloa viii poat tbe bi&beat arowth 
rat••· be reported. Loaa·ta .. c-uod arovtb race 
for aoaloa (1983-ldJ ia projected to be 15 per cent 
aooually. 

lipolar di111tal tea. b••••lJ uaeo ia .. 1afr...e 
camputrra. are eapccted to rebouacs. 1'1taiafraee 
abi,..ota ha•• beea flat ia 1915. but "' eapect th .. 
to adwaoce c~iaplp in 1916." he ••id. ~~a-term 
arovth for thia c•teaory ia eati .. ted ac: 16 ?•r cent 
per rear. 

llflOS/Pl'IClli Joaic v1ll abow a Iona-term arovth 
rate (\j8l-a.J of 14 ~•r ceat aaouallp • .Amelio 
aaid. Altlllou&h CllOS viii c~ntinue to diaplace llMO:. 
•• a perceot of the total OYer the neat t~ree peara. 
llllOS viii atilt 11rov io dollar•. he reported. 

llMOS _,,. vlucb include• PIKIS. DiAlla. SllAlla. 
KClla. aod E-/EEl'l<»ta nave book-to-~ill rataoa "vbach 
nawe pet to aoov recovery." A.aelio reaar-ed. addina. 
"la the cace11ory of .... ry. the outlook• of the 
wariou• forecaat partic1paata ahoved th~ areate•t 
diwera•ac• of ooioioaa." The 10,.·tera arovth rate. 
he ••id. ia expected to be ll per ceat aanually. 
vitb •• •••raa• arovtn over tb• .... , three year• of 
25 per cent, leo bp IAlla at 38 per cent. 

1.ookiD& at tbs Hjor .. rketa. '-Ii• aaid the 
US Hrkat. vttil• •till the laraeac. "i• DJ far tne 
... , wolatile, dova 29 p~r cent thia J•ar. but up 
25 per ceac in 1980. The torecaatera oelaewe tn1a 
wolacilicp ia dua to the inwauL~r, proole• aad to 
flataeae i• uiafr-• ao,: peraon~l CO!putera thia 
J••r". 

lie aai4 aiace Che 198S rec•••ion baa Ileen I••• 
••••r• io luro ... •the rebotood will be leaa 
dr ... cic'". 'Ille Japa•••• .. rket viii h••• the 
larae•C iocrea•• froe 1914 to 1986. lt 1acreaaed 
fr08 31 per cent io 191) to )~ per cent in 198), aDd 
viii acap nc that lawel throuah 1911. be aaid. ln 
thraa •f Cb• •i• .. jor product ceteaoriea forecaar 
(diecrecea. aoaloa ••• CllOS>. Japan 1a oov the 
l•ra••C c .. a ... ina eea .. at. Th• "Ocaer aacernataonal 
•rk!C", (Pacific laai•) i• ai.-t II. 5 Iii.I Uoa in 
aiaa. 'ftlat .. rllet, vtticn alao d•clioed cbia year. 
i• ••,.ctcd to cli.., aaain ia 1986. he ••id. 
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la -r to •ia - ..-•ci ... •,....t ••t -... 
uia ,.art• .... lio choo tltoM foct•a: .._ 
e-rieocH a al__._ ia 1rw&:•. ..rtinlarll' t.,. 
c~er i-trr. ,,..ic• c- .ct ,.r c-t oft.,. 
iM-t17•a -t:toot. AMiti-llJ' .............. fore 
Hi• tneol -• ... eratoo& ..... e ...ac.-..tor 
ie-toriea •re -••ti .. io t.,. atocll •ioa ••• 
of - GEii c•t-ra • ..,. lllJ' ,.,. atart of lHS. 
12-.l.S •illi- of eaceH c....-.ta .. re io c .. t_r 
i•,,..toriea.• 

._lio tale tH --•-•· '"Doa"t M aial .. ; 
lMS w• •re taaa • i-tacy correctioo. ...,. 
... r c-ti• ia .--.• .. Ni• -ra -t -
iaoowati-.o t91at •ill 1i,.. t .... .,.tter rolia•ilitJ'. 
•is.,.r .. rr-• _. •-r •ricea. C._ic ... •tor 
1at1rMti-• • .Ja-•rr ••> C ... ri•l:M "11:11 
'9r.i••i- fr .. S..ic--'-ct•·lata~ti ... l 
!saai•. Conris•t ttA bJ' c:a-.ra ,_.ti_.., .. Co •• 
Dea Plaiaaa. 11. 11$4) 

\lie caai .. ,.ar. HI•. •nmiM• to H • ,..r of 
ai1oific•t c•-s•· We ara Msi•ias wit• a a .... re 
~c nceaai•• ocnaa a •~ fnat of 
a•ic ... .ctar -ri.ata. ac-acalll' c••l .. wit• a 
C•re••i• i• t.,. •rid .. of -tc..._tor 
•i&D-deoaitl' -rr •••icoa. ,.i• '9riod of 
-ic atre ..... !Meo •ri,,.. bJ' recutlJ' 
coll ... ac .. realiatic ...-ctatiooe of ...... i .. ia 
, .. c-...ter i ..... trJO. e.,.ci•lll' for ,.~l 
••n-t .. c...,.ten of all aisea. 

lo HIJ _. 1'14. Ua aaaic ... .ctor ..... 1:17. 
ia n..-e to aatici .. t .. iocroaad ._... for 
c-t•n. ioatell-4 ,...rac .... 1:9' - •r°'9cti­
co•aclll' for nrr la .. a ocala iotearat.. CYLIU 
circoita. llllc• of Uia ca.-citr ia aloo c ... •le of 
lar1• wafer •i ... ter •~tioo. 'llloreforo. 
_ic ... .ctor -•factoron lllaft •fferd ncutlr 
f'l'Oe t .. ._.,,. effocu of rd.cd ._.. fna tlle 
l•rtHt •oa••t of iu c .. t_r ._e Cc-..cora) _. 
• •iaeif icaot onrca~itr to •roolllce iatcarat .. 
circoita. 

I Hlie•a tllat - •r8'.cta era re.-ir .. io •"'er to -II• , ...... ltl7 atniis .... hi,.. ,..ra 
for CH -ic .... tor i .... tr,. lac• of t .. •jor 
... ic ... .ctor .... factorara ltawe Mlacc.t tlleir 
atrat .. iaa ... Jr .. .ct Hr.ate for tM raat of t•i• 
,..,.... li&•ificaat atnKtOl'al tec.,..laaical~a ... 
Hifta era oo::corri ... -• aa t .. - .. , .. «14*i-• 
of ml» •ia•-.arf•- ... icaa ... ia ... to ura a 
••&lier •••r .. a ••••• •rice or t.,. iocreaoiaa ..ae of 
,.•ice co1t .. i .. tioo •• .... io tlaO arowtll of 
•••licatioo 1.-cific iocaar•t .. circoit• (ASIC.). 

Vat• tlle owarwaal•i .. •rico •r•oaaro tllec 
Hilt• tor •81' "•le• t!NC io ........ io 
aiaoificaot wot .... claorlr •r-'-ct coac coocrol •• 
.. u •• ...._ .... ..,._ will .. ~•rr· 
._ic..,.ctor --factorero -••• t• i••-•t 
1..-c•et •l'ocaaaiaa of ft.II circuita will llOC M 
••I• to n-.eco ia CM _., ..-co9'.cCeir -rll•t•. 

Circ1it·•eaeit1·c .. 14•• 
A , ..... t .. t ..... ., accaloraco io ltH io CllCI 

iocn .. iaa fn• .. •r of CillMI .. le circoic ,.ooicr. 
lfiH ..... c-.a .. '"°'•ta cuiaa '"''" ce .. •ia• 
.., J•t laOWia& • .iterc•r iifa crcle llefor• ac....tc 
e11,.1aac .. ca .., rec lli&taor ,.Hitr cinoito, ClaO 
, •• , .. •f ....... , .. ,_ .... ,.., ............... 
cricicol. •• -11••• ef .. ,_ I• DIM <•,..me 
roMc• "'•H _.., > -factories io • 'lriwW 
......... nae .. rliar ,.••&• d .,._ .. dnoita 
will 119 eec••••rr for • ... icooa.cter .... facc1rar 
te .. i•taio 11 ... rotai• ,r8'!cto. lelt.,.., e...-•i•• 
._...isill o 11111• •"'act f•lr c ... ta •• DIMo, 

..... -- ... 

- IZ -

...... etc. ) will Jnkllllr u ... w •ie lllJ' CM 
ciai .. •f •no-ti- e••il•i Utr of -• -
ae•ratioo of •nihct. C....ter ai.., .. •ia• ... 
... i-riaa t-•• •~i•e •icur .. •is• iitoraca .. 
villa a •i&.,... '91'C-~e el •firat ailicoo• of a -
.. rt ac1:ul II' r-ci-iaa. 

laceotlr. •faac -•Ila• ere - .. , .. wit• -ll 
oollera nceiwia& ca-a-rat .. , .... of a .. •i&• ie 
ao afle~ ... villa .. liworr •f fiai...., reticl•• 
, ... followia& ..,. lo oaclitli-. •tut fia• -Ila 
ere .-k!lllr owaila•I• llllr •lectiff ..-ir of tlle 
.. •is• .., loo ..._ ....-ir • 

'ftl- effort• are ... ,, ... to actaien firat 
t.occi ... l oilicoo ... iaicial •••ice 
cllerocitoriutioo. col'T9Cti ..... ~rotocpe witlai• 
uro ratlaOr tlloa -t••· 

lo tlllORy. • lloew ,.,. .. c..-•ilicie• _., 
c-. 'llllat .._. c ...... (-r , .. atreH of 
.-le cUel•) io W.1-•tati .. - -: 

,.erefore. ~·· le ... ro -r M o•l• to 
iataaraca ~ ....... feat ... 111.. feat fia. fu1: 
fwoetiooal firat •ilicoo • .., •rotOCJ"9 •roof •it• 
c•t-coatroll .. •roa.cti- follow-t•rooa• to 
•i•tai• le ... ralli, .., •rofit. 

11ore·altctraeic·f.ac1tioa 

Aoor•er -jor tn.. i• to ac•i.- -re 
alectr•ic to.cu .. - •&in• an• of ailic-. For 
.....e ......... •IH .. J' .......... Caote• of l21it 
11iaale-ctai• aicrK...,.ten. •• HM• .., ·-re 
cllipa• ctaac iotear•t• CPU loSic, -rr. ,_ .. e .. 
MCHaarr i.,.c---..c .. c ,.,,ic••· AM alra .. r .. uar 
of tlaa •ri•l:d-circait -r• oo • c•i• - CH 
oe-call .. ailic- PCI - iocl .. ia& oo-c•i• tHti .. to 
•is•ificaotlr reotoce Ciiio .. t electroaic fooctioo 
coot. 

It io eacitiaa to oee c11ac t .. •c••HrJ 
c.c.,..loai ..... looh r .. of."' co acllion oocla 
•r•c .. i•taaratioo are ..,., .. ra,i•ll' cow•~• 
•racticaliCJ'• locla ca .. •ilitl' lea•• •• towa,.. eaaa 
of iot01ratd telac-icotiou (woice. Yi .. o ... 
.. co> ... rallel •swc•Hor c._..c.iaa. aM crua 
1H01Cta-oriaot ... uar frie .. lr i11terfocao. 'llleoe 
tllroo applicatio .. aacll cao ,rowi,. ... 101iwe srowca 
i• ... ucoci... ... • c· .. retora. arowc• for .. r 
i .. ucriH. 

le i• oloo clear :oa "•r•t ... oo • cai,•, or 
....... c•i•o•, ood "•riaca• circoic Doer•• ... cbi•" 
all Oro OOlt uoilr 8'C ... lio .... •r or1t ... -orieot1• 
,..ic--'-ctor c ... ooiao ... •iwioioo• of •r•t ... 
ca-.aoieo. ror o•niwol io tllo fotora, •"llut 
,..ico9'accor cowa•i•• ••t aitlaOt" kc­
•roea--ori••~ o .. o•i .. cio .. or create otr•t01ic 
••rtNrolai•o wit• or1to• ~aiu. 

Ill clle lli•at of , .. oc-ic Nraolli' - kia& 
.... rioacd .., ,..,c ... actor •-foccoran, eo4 
H9icooa.ctor •••i ... oc ... •toriol •9"'li.an wo 
"'"" ttaa ...tcOlllllwccor i .. utrr. I Ha a clear 
w11ioo of .,.,. wicta ..... atfacci•e electrooic 
f-tiooo ... , .. ta tM •rHl ''"•· lco9aaic 
•r-'*•n•• ,.,."an Mi .. •-r.,: iowe•t•rr i• 
.. j .. tiaa co .... rlriaa ._..: ... tll• otnctonl 
•iacaa o• wic• ctae focaro _, 119 "'It era c-i111 , ... , ..... 

ow , .... ,rr it •rhao ., ta•: ••iUtr co 
,.liwer oore ••I .. t• tlla ... • of eloctrooic 
..,,le••· a..c ..... "•tor f..c1i1e• i• tbat ,.li••r•• 
••I .. co• k aclliOY .. wic• Clle tecta•IO&iH tlaOC or• 
- fol Uaa iota •laea. 111• oc-ic otrH• of 
""'· ... witll wicll w 1Hti1t tH•, ii accalor•Ua& 
tu ••-utioo of , .. ,. foctoro. 'lllN• 
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c ..... i•• eoocc-r.nr --aU. tlli• "ri .. of 
eccelerati• ~· .._,. - ........ a..-11 for 
tlle •at Uc.... ,.... I be •18te'l'90ti-•. 
J-rr ,,.. ., s-1 a, 11unn ....... Pn•i .. •. 
a..i~t-~ _. llatarial• 18etit•tte 
, ... u. s..ta a ... Clalif ..... Pn•ioleet. •icnoi• 
Corp .. IAe Catoe, C.lif. ~-- tri.U1 "s.iHiM 
fna ... ~- ....-n.1-~i• (c) lHS ., 
c.11 ....... u .. 1 .. ca .... ndM~a. USAJ 

T!!·ll·._._..__.&al!! 

llaSi .. 
lta4 HU lalH ... 

2 l -= a.tso 
I 2 Ta a.at l,llS 

" ) •it.mi l.JSO 
) ~ lletorela •.•so s s TMllille l,)70 

• • hjiua 9SO 
'1 1 a.tel toO 

' • llatioMl Ito 
to 9 .. hallita IJO 
9 10 .......... 150 

* Fonc•t fM' HIS 
- a.ct ...... lipetia 

aoi.t 20 ... ~ ~i•• are lleci•i• 
to nl l tlle fint ell.._ witll -.a1tit -riH. ...... 
na.. T.... -t~a. 'l'Mllilta _. •iwoe &lectric 
- to lie 4oi• lleat. •• latter t-. i• fact, .._ 
b .... ecat-te ia •ia t11eJ .., t11eJ lfi 11 lie 
..... , to Mliftl' tlla a....,._, 4 ..... e•it ~c 
r..._ accaH -m <...-J ., tll• ... of i::lle 
rear. 'llaa ecr ... la f- tile - place of i.o-r oa 
tlle Mnec af tlle - a-r•i• of cllipc vi ell 
.cons• capecicr of -al ..... ite Cllanforc -
i•iH•C• 

lo receat ,..r• ~ ... ricao fir.e of Ciiia 
eeccor llaYo lt!!o .. , .. t11r911&1t parcicalartr •ifficalt 
ti•• -- of tile -•aci .. c_,.cieloa of tlle 
Jap-n fir.a ... of tlle al_., io -••._..for 
tlli• pr .. acc. 'Ille c1••••-•c• llao ltooo C"8C Clle 
prica llao foll• ce mo-.. •-••· 'lllo nlH of 
-ic~tera io ttas. io face, accer•i• co clle 
Pioaacial T&..a, .... fall .. ca •11.2 ltillioa fr .. 
•IJ.S ltUlioa io 1H4. 'Ille 11rica of CM 2S6& DIMS 
ac t"8 •H•lo of a .. c ,..r .... falloa IO par caot 
c...,.ra4 aitll tlle - tU. tlle PnYi ... r••r· ror 
, ......... -. _, ~'-· -- .. late I. 
lact ... 1 S..ic...-c•r. lllltwola ate ...... ·~ 
tlle fial•: otllera cortail .. Cltair i-••-•C io tlla 
-tor. 

'Ille air - - ca lie cMali•· frica• -
co M 1oi• .. ._ ca tlla allort ... of ...,.., craat .. 
"1 tlla ale of - CAllllMiH ... to CM 
illC ..... , .. ._.. f• - ..... ..-rr.a cllil'• .. ,, .. 
to &lie ...,..iac~ ..,.Can of focara 1••ratioo1. 
...,_Caci ... f- oa ... of tllC ._... ara for a wrl• 
D IM •nae t11ac nil u.tt _.. 11uu .. - w11ua it 
... llt to nN11 •II llUH• al....., &Illa par. llff•-"• tllia ia •area& .,....caetcr for CM ,,.,... .. 
IMaltrl•• ca .......... Clla iotanati-• Ml'llaC !! 
ma· ,.. -rr.c.n or 4 .. - 16 -.••c .,.,.,. 
_., aha , ... tlla • .._. of ptti• ....... , .. 
ffatacla co ...-Ca llllO &Ila "'· .... citat .. ., tlla 
aati-.... i• ~iaa ~ 1tJ Cite DI Gair-at oa 
CM 'raaaac faoil~ of al.,. _.. io ...... . 

'nl• cacuea.., ,...,.,.. ntll cite ..... ..,... 
- """'°'" aa •II f• Illa -fac&ara of •nicaa 
"'" a 1nat _, ...-Ciel awUcaeiooa. 

- u -

It trill lie pcoaeiltle to ..,.1, c•i11• ...... •tor .. • 
c-itiaa •J lie -•.we<I i• -aHite, for ea ... ae. 
i9 t.tan •i,ital telewiei- vMn it vill lie -ei•l• 
for aa to .._.are tllU - cU-l •i-lta~lr­
llat oolr -•arr- cc- . ...ter• -t oleo fCa vi l l IM alt le 
to ....... -" ... -re s .. •ueticated f-tioaa. lt 
will lie .,...iltle to iaatcil apaciel. particalerlr ta•t 
..,.... io ~tore for n:i .. cific .... or for 
... i-ri ..... -. 

'Illa c•i•• .._,..,... for tMH ..., ..,.ucatioa - •ic• an CM fine to~• tile ..rsat viii. 
:cc..ti.. co ...-re.. ..jor • .,.rcic•larlr f awo.ralll• 
ait•tioo vllic• will. of c-rn. Ila reflect .. i• tile 
price. It i• tritll ltllia ia •illlf tllat tlle laqe 
i .... triea io tM oector an -i:.a vitll oo ..ell 
caleritr. ClllPllSll .. lleti• ... 13. 21 Rare• 1916) 

Tecllaicallr ..,.ui•. it _, air_., Ito .. ;. tbat 
CM •-•Ii_. la-Iii .. of - oo.-...oltit lailli•­
llilitJ D ... (.,_ac r...._..eccaH -rr> -riea ia 
tlle llaai-U. of tlle ollilnloHac• of tile 25Mltit l llltit 
...... 1.024 ltita) D aM -rire. 'laaa tlaere ie 
~to.....,... ell.at tlae 2S6&1tit (IJ a-ratioa vill 
lllawe • allare•r lifa tllao it• preolaceeeore. It• ••I•• 
an cooti.oai .. to i11eruaa. 1i ... ite •-pries 
,....,,.... mlU it ia , ......... ower tM 50 co 100 us& 
tlle ......... it (aJ -i•• coat. It ie ..... t .. t 
t .. oolaa of 2Stol -riH viii 10 frM tlle 100 
aillioo -ita i• IMS co SOO aillioa aoit• i• 1916 He! 
tllet tllar will c....,. .. t tlle procactioo of '41 
-..iea. Aa far aa tlle I • ,....ri•• are cooces...a. 
tlla •PIP ia t .. ir prica to• ~titivc US&IO vill 
taa a •ii•· Da~at pr .. icte tllat ealH i• Ill .. 
al- viii -t to US'260 oillioo i• ltto. DD tlae 
otiler ...... it ia ...,.,.. .. t ... c ••I•• will reacb 
1,..0 aillioo aaita vitll a walue of us&J,)00 aillioa. 
(HIHUS·klletia lo. 70, 2 .. rcll 1'16> 

..... -pi•·t-·raa·for a!f!rcllir• 

Polii::ici ... vr ... I• ower a.r..,.•. future io 
aicroalacc .... ica, •ii• raHorcllar• i• llollaDcl •ad 
Weec ea_, -Cer tM i .... tr,'a lluildi .. ltloclla. 
,.Uipa ia tlle •cllarl ... a ... Ii-•• io Ceru•r are 
.,..., .. UGO aillioa co leara llOV to -rll viCll 
ca.,HHCa leaa tllaa I aicrwtr• acroaa. Tit• •i• h 
co catcll .., tri.tll Japa-•• c...,..iaa i• ltail•i• very 
..-rial ioicinip111eeaaon. 'Illa renarc•are ••J i::ur 
trill lllawe a .,._.ic r..._acc•H -rr c••••I• of 
...... , .. foar aillioa ltita of iaforutio• llJ 1917. 

'Illa -care. call .. tlle ... a•projuc, ia 
....... , .. ..,cical a .. i.-oc acc•rate •AOllSll to 
u..1 .. c .. tail••• ... 11 •• 0.7 aicr ... cra• acroaa oa 
ailicoa c•i.,.. rt .. acrac:cara• •a• fa1tor 
c...,....ta, .. icll ara ••nocial to ••rr larse-ccal• 
iattrratioo. 'Illa 1001 i• to cat tll• av~tcbi• delaJ 
of cr ... iacora co to picoaac• .. •· U•cil -· auc11 
............ r_i ... i• tll• ._i• of lti'°lar 
cr ... iacora, •icll ca• ..... ,. oalr ciar c11rraace. 

To ..,,. • .., Ciiio tacltoolOIJ for -rlli• at t••H 
aiaaa, lllili•• i• voni• ~it• •• optical 111c .. 
oraratiat at CM •iHio• u .. of •rcurr U111c 
(JS6 ...... craa). 'Ill• l••• ia iacorporaca• io a 
vafar aca,..r, vllicll ... ,r .. ucaa .,.ccer•• of iaca1raced 
ciniaita to Ila r.., .... uc .. r1.,..ca•1r oa a valor of 
•iii••· 

'Illa , ... ia to ~rojacc cM ....... '-I• of a 
Mak (c'9 1laaa plate tllaC carriaa , .. ori1iaal i•1• 
of t'9 circaicJ tllr ... 11 CM I••• HCO part of a 
ailicM •far. A p11oto1aoaitiwa cllaaical cowers Clla 
aorfOIO of tM wfar. Poll-i .. 11raca11i11, Hotllar 
larar of ~••i•c "fi•oa" tlla circait'a patcera. 

'Illa •fer tllae allifta _, .... •r•JHta tlla 
,accen ... i.. llllH cite wafar i• cowered win tllHa 
••••ticel ,.ccaroa, it i1 coc .., foco .. .,. ... ,. c111,1. 



.< 
) 

Litllasr•bJ witll •""Ta78 c- •fl• ats.ctUH 
-ll•r t.._ a aic~n. -.ia •~a ....,Una 
ftry •nciH ... iti-i .. ; IM ......... ClliJ> -t lie 
i• tu ri.allt -iti- to nlllu • ,_ ........ tll• of • 
aic~tn. •• -•1 -i- ia willl a •i-lectric 
drn• - cryetal• of ... IL'ta ~t - .., aa.t• 
-t• i• n- to a -•taaa -- t.._. 

'na• nHarcllara an etill at--..li-a u owan:­
ollataclea ia tlla race for -nar _. - -In 
cllil'•• 0.. ia tlla difficalty of laetatU. 
uaaaiaton f .... - _..__ a. l-.lc-tn 
nr..ctana oa a 1.....-it ·~ ~ ' volte. 
...,idl ia ....... to ,......,. .. a ~· elertrical 
field Mt-• ....... te t-i--.. ... .... I -

CH •lldaaaar • cin:ait'a at9ita,. •• .-, ......,. ia 
to ap11l:r a tllia la:rer of _.. -r tile · der'a 
•urface. 

katic -•- ritlll ~ti"!a of l .._.._l 
coataia -n tllaa fhe millioa t-i•tere. Oalr a 
c-ter ccs de•i.a• _. teet --. S'-~ 
..... 1 ...... ~-............ .,.C.. •llad 
V•-· lt atone a lilararr .,, -...... tall• •U:11 
act aa llltaildi .. laloc .. for a cilllfJ~· It tS911al•t•• 
tll• loaic •iaar- iato a l.,..c for a cbcait •iclll 
Hrvt• a• tM .... ic ..... for .... lepi.. t• ~ind 
caip. 1lae tec .... loay -. ti. time Caba to daaia• 
aa iatearatad cin:ait coatai•S.. - tlllaa 50UO laaic 
aatea froa -.tlaa to a ,.. ...._ •••• ('llaia firat 
appeared i• --·lci-iat ......... 20 llacla 1986 -••1 rn1- of aci-• _. t_._lasF.) 

la a rac .. t -f- llald ho htnit oa 
•oftvare for ~~er-U... ... ic- (c.D). tile fact 
va• 1ti11tli.alltad tllat 1--.. laaa ... _i .. ralala 
aucceH vitll -lida._..lli .. ~- S....aa 
producen of CAO -f~. ia fact • ...,,. -•ilabla a 
DU9ber of Mlicla-....lli• •sm.cta -.-ntd bJ 
America• c .... titora. .la ....... of .._ ~i•a are 
1oioa i• ah•• .., .. tra hlaYiaioa ... Amric .. 
•ubddiarr of tile PnKlll llatra I.& •• •iclll Illa• 
••-acad aa iacnaM i• CAD .. ttann Hlaa bJ tlle 
eocl d 191S of 100 - tile •rniaaa fHr. 'llaat 
fiaure ia e..-ctad ta null llO bJ tlla _. of ltl6. 
A a.-.r of .._ricaa fi ..... --r. lla9e .._ .. 
HIH u4 otllara .._ iatniiac .. c.D -ft­
•oli4a-...11i .. l'DHillilitiaa iate tlllair wira-hm4 
97•t-. 

1h• naao• for ao _.. -• -t Ila -• ia 
tile 4itfaraaca ia S91'r•-•Cioa -t11Mo1 .. , of ""•t 
i• to M 4bpl•:rad ... .-.all:r _,, ... _.. 
-.sifiad, H ..... t .. bJ tM ._,,,IHI H ttpl'Olad to 
tlleir ... ricaa coaa~arta. 'Illa latter •tiliaa tbe 
varrfr- •t ..... ll:r -• of •lcla a aoli• i• 
•••iaaa4 bJ cotl09Cti .. ,.iata ... tiaaa. Pia•r•• 
repre1eatad ia tllia ..,. ara ...... i• a cartaia 
Ptr9P&etiHo llltat - .... -lid •taide •Ila. 

la lur..,..a 11r .... ta, ..c aalJ ia it ,..aible to 
repn11at .., aoli' ie fall111all f .... llllt it i• alao 
HHU•I• co •••Ill'• tile era ... -•- ef tlla aoli4 
ra11raHaCad, wllicll ia aat_l, ~ i• caaaa 
""•• tbe ,.r, r..,reaaetad, - fallrieattd, -•t Ila 
••i•tad. 

PurCllar .. ,.aat .... •f a..,_ -r ...,.icaa 
producCI i• claa c..-cit:r to •tan ell Clle '81sH 
crHCad ia a caacrel ......... u •II u tM 
capaciCJ •h'actl:r ta ...cral , .... ~•• perta 
producCiff • .,.,..., 

Ac a ti• ..... •II -ati...., ...,_.re are 
CHtraUai .. tile ~'91 of .--CW. ef Claair 
11ro4ucCiff allai••· 1w..- C:.. .,...._ta -
•uUallla to 111tiaf:r •net .,... nla awifC.H aad ••••• ,,. , •••. ,,, ....... !!••· 17 .......... , 
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'Ille l'OHibilitr of a -rl•i• •rn.•t ll:r tlle 
US u4 Japaa to -.itor tlaa •ric .. aa4 11roductioa 
coat• of aeaicoadactora ....... ~ llllverae nactioa 
r .... tba IK. Alna<lf coacaraa<I 111J a treer teficit 
ia a.aicollllactora ia ..., 11111: ceaa~rie•. tba 
C-iHi- ia Hlli .. for lert-.er •t•ib - tile pact. 

llleH -• foll- laat ...., •• raliaa b:r tllt us 
C:-n:a Da11artaeat &Mt ...._.. c-•iaa d,.... 
!Pl.Oii 4awic•• .. tb• as .ad""t. Tit• acti- brioa• 
•aware i-rt dutia• to •is~ ...._ •• firaa, aocl 
•l-•t eliai .. te• tllair allilit:r to c .... ta no price 
iaai4• tlll• as. 

'lllle C-rca ~t .._.- - ita 
pnliai .. rr '4-i .. • fi .. i•· ............. to a Joaat 
c-l•i•t bf MD. latal ... llati-1 s..icoaductor. 
'1111• ...... -t raHarclll fira. Dac..-at. ea..-ct• tlllia 
actioa vi ll pgalll ap -rl""de 11rina of IPlll»la. 

llllila tba US i ..... u.,, _. ._ricaa braacbea of 
tba affected Ja.,.••• firaa, ...-ct" tllle Dapart••t 
to aana vitb tlla Ccafllai ... ta, tile -ti-...... i• 
duti•• •ur,.ria" t.._ all. .._ .. ti•• ••rr fr-
22 per caat for Toalailla to lU ,.r cur for llEC. 

°'-'•, uader US la... b •afiaed •• forei1• 
c...,.aiaa aallioa Ml- •fair -~t 11rice• • ...,icb i• 
full 1 .. dtd prodactioa eot1ta pl .. u aialat per ceat 
protit. 

Tiie iaport•r• foaad aailty of ..... i ..... , poet 
caall dapoait1 or lloada ..... to tlla ••tra duti••· 
Tllia i• a 11nliaiaar, fi.,i .. ...a .., lat OYtrturaed. 
lut tlle dapo•ita 10 iato affa:t ~iatelr. 

'lllla Ja11aaaaa &..,ortera era free to P••• alooa 
tbe iacr•••e• ia coat to caat~a. or lleap tbeir 
pricH tlaa - ... aa.on tlla •i ffereace. Tb• 
da.pioa 1 ... allO 11- ..._ prolll- for US 
coapaai••· Por ~··· T ... a laatraaeat• proclucaa 
-b of iu -rr cllipa ia ....... aad c-14 be 
aubjact to ompioa reaalati- •ile it• US produciaa 
c~titor• are aot. 

O..ioa i• aot appliH to '-&tic producera. 
Accor4ioa to ·-re•• at .... n ......... ••lied to 
partici11ata ia tlli• .... i ... llat 41acliaad. 
(llectroaic1·V.•lllz. It .. n:lll ltt6J 

Piald-11roar.-allla tacic ._.ice• are alaovi• 
.crooa •ilH of laecoai• a •jor fore• ia 
•PPlicatioa-.,.cific iataeratad circuit•. Up uatil 
j1111t racaatl:r, tiaa:r .. re aat r ... ~ •• a tbr••f ~1 
tba •• ... r• of a•t• arra:r• ... ataadar4 cell•, •••• 
tlaousll , • ., .. r• ... 11ar ... ai .. lar to uaa thao aate 
arr•J•. bad a fa1tar pn.dactioa tarwarouod ti•. aocl 
could M proer---4 bJ tlla ... r. 'Ille 11ro•l .. va• 
tut PrLD• wre •itllar •• '-a •r .. faee •• the 
c .... titioa. 'lllq ru .. loqar ~ 100 to JOO 
1•C••· c011P•r .. to 1,000 t• 6,000 for a•t• orr•:r•. 
aa4 ac SO to 7S •• .. ra.•t all tllet fate COllP•H4 
viCll the te .. -.1 ....... ac ... a .,.... of eata arr•J•· 

llov a•i•• io .... it:r .,. .,... ore 11uttioa PrLD• 
oa a par vitll .. ca orrar• io ,.r1-aca. Aad tllaah 
co coopucer-ai,.. ,.•ii• toel•. t..., •••• r ... iaad 
... , co •••· vitll a 'er.er._. CA.9 of l to 6 V9tll1 
tlllera 1•C• arraJ• re .. ir• I to II _, .. ,. 

1J ltl4, HIH of fi•l.-.nt•-••• loaic llad 
ar- fr• a eiau1eala allar• •f tM ts. S _. l Uoa AltC 
,.rllat to tJJO oillioa. 1J lflO, flla:r viii aore Claaa 
•ua4rupla. co ta.oz llillioa af • ltl.7 ~illioa 
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-rllet. atto~i .. to -...-et Ioc •• Saa .Joee. Calif. 
Otlter c-aia• io ct.a -n.t a:w • ., •• -ra 
opcaaaaric. loMrt •-· Yice pt-eaidaat of 
eaaireatiaa ac Altera Corp.: S..ta Clare. Calif •• 
praclict• cbac fiald-pnisramaallla loaic vill acco.ot 
for 12.U llilli• i• .. a .. ia l'>tl>. Ila al .. aapecca 
tllac 1100 ailli• of t.,_ vill ~ _, of tba 
&•ta-array ... r11er. laavimc aaca arrar• vitb a 
12.4 llilli- .. an (P'ia. I) - Paa• 55. 

Aoatb~r a.re aia• tllat fiald.,raar .... llle loaac 
aa aatnr•• •• a aeaie"8t .. alteroatiwe ia tbe rapid 
iacr.,aae ia cba ...,..r of c-...iaa c-i• .,., vitb 
producu. Fr .. a ..net wit~ aaaaatiallr ,_ pl.,,era 
- lloaolitbic llaeDriea Ioc .... Siautica Corp •• vllicb 
vere tb·• firat to ...,,. • ., praar-llle-loaic cbipa 
it aaa arova to iacl-. aacb -jor aeeicoodactor 
-~~t•cturera •• Adwaacel Bicro Dewie••· Faircbild 
Seeacoo1du.:tor. CE/laterail. Marcia S..~cO<Jductor. 
late I. aod ••ti-I 5-icoodooietor. aa wll aa aucb 
atarcupa aa Altera. Lattice s..icoo4ooctor. VLSI 
Tacaooloar .... lili... Cltllar i9'icatora cbat tbe 
tacDDOloar i• c.i• ioto ita ..,. are DeV proceaa 
altenatiYea. , ... prolifarati• or - loaic 
arcbitecturea ... pft!S~ .. tacltai•••. aad tbe 
dp,,elopmeac of CID itOOla aa fiald-proar-llle loaic 
bee-• deaaer ... _. -••· 

Oae of tlac .. re MYi-• claamc•• ia tlae 
Proar-•le-loeic -n.ac laaa beeo a alatfc fna 
bipolar to CllOS ... f .... fllailtJa-liak to 
floatiaa-.ate...,_ael olttaYiolat aod elactrically 
eraaallle loaic array• (llPl.Da ... IULl>a). Altbou&b 
about 90 per ceat of U.a fiald-prcicr .... llle loaic 
dewice• •old an of tlla lli!Mllar fuailtle-liab "arietr. 
CllOS Erl.De aod IULDa are cro.iaa .. ra popular. Ewea 
traditioaal bipolar ..,..liar• aac:la •• lloaalitllic 
lllemoriea aad AllD an pl-i• to iatroduca C1IOS 
•eraiooa .-riae dlia year •••• (lepriotad fr­
llactrHica·Veeb, 27 ~er ltl6 (c) 1986, llcCcav 
Hill lac •• all rialtta nnned1 

Alc11oua11 tlae c-cioo of CllOS •-icooduccor• 
dropped abarplr laat :rear. tH ..,.er of daaiaoa 
bei• i.8pl-otad i• tH cecbaolasr will cooci- co 
arov fue 11•1-). la particabr, tba opportuoitiea 
offered llr ... 11-.cale prototypi• facilitiea look ..... 

Cl> A CllOI pea diHipacea ..-r ooly durioa 
cite traoaicioa fnm - acaca co tlae otlaer, aad baa 
... li&ible pover diaaipatioe dari• ataadlly 
coo4itioa•. 'nlarafora, for a 1iYaa peck .. e, ..-r 
di•eipacioa ... a.er ..... ,. delay, c•• aaai ... 
..,. ... of 1atH c•ac ca• lie i•C.Sreteci oo • cbip ie 
order• of .. l•it ... la .. ar for CllOI circuit• cbaa for 
eic .. r •ipolar or .. cin•ite of a•r otbar 
teCbDOIOIJ• 

(l) Pro....-cioa .. ley for • CllOI 1•c• ia oolr 
•lil cir ••••r clleD fw u _. 1aca. for a 
L.,....icroo 1ace l ... c•, ... -....aecood .. ,. ••••r• 
are POHillle. 

(J) 111• C:.- i..ner laaa • lais• ... ree of 
kilc-i• •i .. 6-icr. aiaca ciao •CPDt YDlt•ID 
•vi .. • c...,lat•lr fr- - ..,.,, .,.,, ... to 
HaCHr. 

<•> CllOI cinaiu ere ... , co 4ui1• i• 
•-ari- vie• acller cin•iC f-. 

'ftle .......... offor .. llr pracocrpa prodtlccioa 
of cun• CllOI IC. i•I ... • fut canarouod ti• (IO 
ce U •rllill .. ,.,. 'lltlo laaa ce lie offnt qdaoc 
lev •"'•CCi•icr of l...._r .., ncr-ay lev 
pr .. ucCi.,iCJ Of C .. ICal -.ai,...c. 9YOO Clt ... h 
•••i,..•t cooco on mot.I .... 
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la cooai .. ri• o .... 1-.iae facility claoacll. 
...,.,. tlae ioitial ioweatmoeot ia proceaai .. -..i....,at 
aa kept to • m•i-. it .... to ... r--.r .. tllat tbe 
okil' ... iotelliaeoce of tlae tec ... ical ataff ia 1aOre 
i-rtaot tbao tlteir -f•r fo•ricatioa •~-tivir.r. 

•- •iala -fact-i .. coat• coo lte juar.ihed 
lay tlae feat t•~ ciae _ .. ,__. - t- -••• 
i•atead of , ...... to IZ -· ...... 11, olttaa- OD a 
-icCMlll4Ktor -foctvi111 liae. ...or ••i•eri .. 
- ... era lteli•- tllat ooce a r.e- ia aaai&aed to • 
project. _, io ._.. .... at a -r• or le•• cooataat 
rate ootil ,.,. .,reject ia c-leted. 

-n.e <livieioe of la._r oM leYel of uperieace 
~ire<I for ataff i• u oraacizati• of Ellie oar.uror 
ia •iffereat. for ....,.1 •• 011Drat:ora i• tbe vatorr 
fa" area .'Ire croaa-crai_. to -cit oo aeweral piorc:ea 
of -.•i-at. 1"ia alle• r.b- to carry ltr baad a 
llatcla of -fera tbn1D11la •-ral •8-•tial proceaa 
acepa. elim-ti!ll& .. •-corr aelar. 

Ilic• ODly - -fer at..,..r -4 OD ,_ ful I 
alaifta, o.r pilot li- proot.ctiOD -•• lte li•ited to 
500 -tero - per peri .. (- period ...... four 
..na). For -- oatPDC. all otlaer qai-t ia uaecl 
a -•- of 60 per enc of tbe ti- it i• 
aYailallle. 'Rlia all ... pluty of ti .. for 
.. ioceuoce ... ...._ •• turaar- ti•· 

To relact.,,.. fartber tbe , ... OD beawilr uaed 
8'11"ip..-.c <-fer ec..,..r, ioe iaplaoter. oaioe 
etclaer, aod - faroace). tlla .,..i-•t •i1bc ltc 
dllf.licatH. -iti-1 apace i• pr-icled for r.aac 
porpoae i• tlle la,...t ... •eai1• of lb• facilir.r. 

for p11otolit .... rap1ty, .. r prototpi• liae -Id 
aae oee S:l -fer at..,.r for all lite oaakioS level• 
r8'11•itiD1 1ti111 naolotioe ... /or c•e -1 lear. 
resiacratioo error to tlae preYioaa patter•. aod a 1:1 
acaui• proJectioa a)'at- for all r-i•i .. larera. 
for • CllOS circait witb .....,lo la)'ar .. tal. tbe 
critical ... ki• lewela are , .. - a• for ao lll906 
circait. 

Clearlr, • ayat ... It••• llaa a atrODI oar.i.,ar.ioo 
cont op u I~ fallricati .. f.acilicr aa a .. a•• of 
i.,1 ..... ci .. propriec.rr .. •ii•• i•to ailicoo rapic&lr 
aod vitla c..,lete cootrol of tlae proceaa • 
Alter .. ti .. ly, tlaia faactioo cu lie carri~• out •r -n. efficiut c..,..i•• de•icatn co ch 
prodocci- of cut• IC.. f&leccreaica 11..-1111. 19 
llarcb l .. ) (See table 2, P•• 55.) 

T .. · ... ·oa1a·co·iocwaau·c1tip •tiliuci .. 

All ,.,..aar .. it ltu - --· tbe "Ma-of-
1•tH" qproac• fer t-.r-i• c•ip atiliHtioa io 
1ace arr8J'• ... at ..... rd-cell .. ~ii•• ia otill oot 
1ood •-.• for - circoic de•i1aan. 

'Ille aea-of-.. cu approac• IJPical Ir i.,rovH 
c•ip atiliucioa fr- SO per enc co 1S per enc ltr 
elioiaaCioS tbe opaco watad 11y _..r-uciliaed 
cledicat .. iat•rc-ci ... aad ..-i .. liaea onr or 
c1aroas1a cH i9'i•i ... l pc .. . 

Stall dieaat,afi .. , ,_ re1earc11 1roap1 at 
•h ... iAi lleccric C.rp.. lca.i, Jep••· ... ,,. 
HYlll .... alcerutiN• tllaC are n•• -re afficint -
oea for •i,.Jar ... cer aliceo ... tlae otlaer for CllOS 
arr.,e. loclll cec .. i ... o wre .. ecrille• at coe 
18CarMCt ... a lolid lt•t• Circaito Coofere11ee i• 
....... Calif ...... 

18 tlla 111,.1ar ... cer-alice .. ,. err.,, , .. 
.. •ia•n ....... , tlley call • irarie•le-.ice-call 
qprNCla ce el i•i .. ce Ciao Wac.I ., ... Clllet ofcea 
o•iace i• ~-.Cili ... eella ie a• arraJ'• la tlllie 
.,,r-111, rlle arr., i• -C"'8C .. fr .. llaoic call 
••ico ce•tai•I .. clllr•• craedocer •• foar 
polr•ili ... reoiocero. 
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1J c9USi• tllle -r of trooo!•t_.. _. 
n•i•ton. tlle •i• of tlle cell -it• - lie ,.., .. 
to •ii: tllleir taslt. ,.e -l• of ~ .,.17aili­
n•i•tor fer uc• l•ic hM:ti• la olet~. _. t• _.. n•btoro an C009Ut .. te u.cr-u 
wiri• 117 -••a •lmti-ilici .. 18&•--ti• 
liM -r itlleL 

la tllle •i .. lar -ter alice f.-lcetM -1• 
tllia tftllll,;.-. a--.C .a.ODO t-l•- _. JJ.­
ndmtora an 1~ I.co ll.Jl2 ._le -11 -ito. 
'Illa ••tor alice b f .. ricat:H •ha tlle ~·· 
•ilici•e-.._ ccatoct taclleoloU' _. ,_ l.,,an of 
•talli.aati•· 

.._ firat -t•l lqer r..- • tlle _. 
.. a,.nic• ndatora i• ft-Ii. _. t._ -illi• 
lqen an f8"ricat .. ui• al.Ud-Ukee _. 
al.-ioi..-.ilicoo-c...-r oiliciae 011.,.. 

la tllle C... •1'1'117• tlle ... ia•n .._ .... , .... 
a Naic-all .... ffer ... -• ta.t • lacea tlle 
20 .. r c•t of •r ~CMC. ... ia• ...i~ te 
i .. ..c/-,.t. ,.ia ia .._ 117 ••~hi ue UO 
circ•it.-, uha ltM - llNlalc cello 18 t .. ~ 
•• lo t .. iateroal arrq. Ill • l.2-- ....,1.-..tol 
c.. arr•r. ol••t 440.000 rr-fotore ae err.as .. 
io '26 - of Naic call clloi.,. 

'1lle c.os c•i• llu .. sa.-.raeoctioa cl-1ts, 
._ilt ritll r•rHitic lateral •i .... ,._.. ~ 
t• -re• or •r•i• nai- ..e tlle • or o wll. 
ladator• an for9M fnm tllo .. 1,eU'- sate• 
CMtoi ... i• uc• Mole-cell tr-iotor .,.lr. 
<-..r1.t:H froo •tactnoiu·...-. l1 r•n&r7 ,,.. 
<c> ltt•. llcCr .. lilt lac., ell riallt• _....,.., 

etf•llore·c11ip·•• .... •r 
llCl.A IOGl'•llar At loo J. lcott No joot 

cooclllU4 a at .. , of tlle -'c..._tor ia61ots, ill 
lo!:tlleut ,_. aut) Ada. •l• ~ lo to • terse 
... n• ..... • ""., re..-.. fnm 24 of tlle 
6J US---d ....... , •?•U io tlle nci- ... 17 of t• 44 locallr__. • .-..erect ...... ,, ...... . 

T .. a,, wit• _,_ l'irM cors,i• o..c t .. tl• 
f-ti .. • i• &.io, • •h t.i .. of lal!Rr ia -rai• 
•itltia tlla na•-· ... .,.....,. tot• llceet tllot 
41. t Hr caot of tM la111ao...- force at DS Ii- i• ... 
IOOI .,.. li .. a,.n ... e...... lo t•tl .. OllCl'&ti"9a, 
c .... , .. to 18.2 ••r caot io clle otlter -criea 
IC .. i ... 

rortllesaore, c .. ical i•ta•ltr. ,.rclcol•lr •t 
us--.. faccoriaa. ia ar.,oallr ••-"-· 
..... ,, .. tlle c .. itol iocaoaic' of tlle &estll• ... 
•ria~ ctrcolt ... .,. i .... triaa lo ............. 
lcocc c-taoa •• ., Clleaa ac .... da • ..-._. 
••••11 •loot• ta a..c11:..._c Aaio r..u, ae llOC 
•••OCial lJ lallotlr-iocnaln - Cllema• tN1 4o 
-.1., lasso (llot •Waia•i•) ......... of wnMro.• 
• alN ft .. •. •rr•-••r. loc•llreno' •looto ac 
111ac111 ...... ciciaa of n ... c-.ical .... _._ .. • 
••1 of •ia'8isl .. Cito ••lacarl ... affocca of (C-.irl 
Yolotilltr." 

lcoct ~,...,, ... c ... ralloeai•. cunot (1115) 
.. ca oo tlla vs ... locollr-' .-..-cor 
, .... err to •ialtt •-U'iaa i• c-. ,...... • 
locallr__. ~l•H• iocl.,o loaiar..- - Pot lo 
•far f°' 00 wll oo •• ..-1, - foclHc ... I• 
........ ,. ), lollelt ...... ,,, .. 'f-- (I). .. 
•OJ •-tri••· cecol ... ,.,... 11oo fol ... 
•ia•iflc•aclJ .. ,, .. tllO co...-.. c ••~· -..Ct'• 
aonor '1• aoc ,.., ... Jo,... .. or '-u• ou•• 
factoriaa. 

- H-

1 tlS Meicollllioct_. ._1.,...t 11, ceucrr 

•• If Locollz:::_. 
C...trr ... .. . .,... ....... .,...t .... . ... • •.m • •.n2 
i....eaia 2 J.zm .... , ... 14 •••• z 1,450 
.. ui.,i•• ll lJ.112 14 11.04' 
Ii ........ ll ae.JH l 240 
a.t• a- s .. - l7 IS,474 
Tai- • as.a. .. 7 .... 
.... u ... 4 6.4Je :! toO 

total •J ,,..., .. 41,211 

~t al" calcolac.1 -... lloorl:r ..... ia 
-'coo6mctor ...... ,, io _. ~.., ....... ..-
•ii..-..,. ~ tllot tM,., of -rltar• i• _, 
coooeriaa iocl .. ,,. Uilr • ...air. - -cu,'--•• 
or U•ha all-. c1H11 u,. tlte , ...... . 
..._,, ,., ....,. ..- tlle l ... Cll of tllla ...... ._.111. 
*lclt yoriea wit• .-le ~iti-. 

ltlS ..... io ...aaoi1octor aao ... lr 

c...trr ..... , . ., ... of Fina -·OJ'· ... .... l.JJ s J,749 ......... .JS l l,IOO .... ,.1. . .. • :1.716 
l'ltiU,.i ... ·" • 11.021 

·~ I. 51 • 4,2'1 
... tit lono I.It l ll,01J 
Tai- ••• 1 J,lt6 
.... u ... .4J J ... 
(Saorce: &Un J. re.cc • ..,._ s-ic ... octor ht1uatrr 
lo ...._ ..... t &ala: Osa-iaa:i•. Locotioo, aod S:-.e 
lllcaraoci-l Di•i•ioo of .......... nas. o. .. rt••t 
of GaoaropltJ, UCLA, a.. a.ae•••· c:&. 90024) 
( ... riat:H free Claltal ·llactnoica. loo• lo. 62 • , ....... .., .... , 
••• , ........ u., 

---•· ioe.·Ca&e·Ha 

S.arr •o:.sfaccanr ill tlle pl li--•nooi .. 
iot .. raca ... drc•lt ... , .... nil .._ co t•ra ..... .., 

.,. .. AC eo..,. -· 1lN T-,e ~··' io ,.1o.. co 

.. CO K.rlteC •itlt Colo Clt"'a for ... ia•ra WO Ha• 
tk ltlui• ..... of Coao for critical ,.Cit• ia 
ltialt ..... ICI. ....... Ila- - caoc ... ,,...,, 
..tical-tcocioM aa•. _. ...,.tara. 

llC Ifill aeon offari11 -.••• •f tllraa ICl.-
c .... ti•I• c.Aa clti•• ia loto F ...... sy ... follow .. 
•hit .... ., .. _ - lo Clle •ri•· '?Ila ,OCHIH 
ora .,ci•i ... co cep l:M 111:,..._c...,._ GMo .. rf•-•• lout •ia•I _. .-r-....11 a.,,aao ara 
, ... deal "'" cltoM of olH- mttar-c ...... lasic. 
loitl•I •rica fer C11e nQI• wtll Ito IHJ. oara ea .SC 
•fficial. alNoc mco tllec ef •- ICI. drc•ita. 

&c e11e •coat. nae. llC nil .. ec tlta 11:ta• ... 
of Clio •rltat· 'Illa a- ...... • , .. .._ .... ef 
ataoM ... CoAa l .. ic cllQlo .... ...,araltla ,.l'ta CllaC 
Hot for laaa Clloo .... lee IS flproa it CH 
11a1- lea •ricoa .._ ic aato lace ,...._u ..... 
-•• ClleO - ioto c-. MlllOC - ,_i•ca• ., 
IHr•a c:o.., ........ _,. .. rri ..... r_,,a 
1am1...-.cor. •U•icao. CoUf •• _. Gi1olit t.oaic 
..... ...._, ran. c.111. 



ll&C' a fl.rat U1rea cllipa ori ll H a tllnr-i-t 
oa/- a•t•. • •type -t•r-.1 ... flirflop .... a 
T-type -acer-.laft flirflop. 'Ille flip-flop• 
oNrate at clocl ratea of • to 2 GB&. caapare<l •.litl. 
a -•i ... ot l••• tll .. llalf tll8t for ailicoo 
dewicea. Gate• """ a p.....-aatioo de lair of 2SO "'·. 
llle ftirftopa 400 p .• All dewicea f .. t•ra a .,.:ae 
ri•• tm of ootir llO •• ... a fall ti• of l:ZU ••· 

llidaall:i !Colla. ••i-ri• ..... er for tlle 
Kicroooewe ~ Optical .,..,icea Deparc.e.t of lllC'a 
2ed LSl Diwa.-loe. aair• tll• dnicea •ct .. nir operate 
at lliall•r f"'•aciH Ht on rated at 2 GB&. llec-• 
tbot ia tlle teat eqoi.,..at'a top limit. a.t to 
aclliewe tut lr.iD4 of •Ned. correat draiaa fna tlle 
-s.2-v ,...r .....,,1' an fairlir •ia•· 'Ille a•t• dr ... 
SO .a. tile T-type flip-flop 60 .a. .... tlle D-tirpe 
flirflop 70 .a. 

'Ille Iara• fr•-acir -rai• cootriboate• to bi&ll 
irield. baa -re i-..ortaat ia a aelf-aliaaed 
fabricatioo tecbai~ tbot •rowidea lliab 
traaaco .. 11etaece - 2j0 .S/- - - eacelleat draia 
cbaracteriatice vitboot .. fferi .. froa allort-cbaDDel 
effecta. 

After aelectiwe ailicoo-ioo U.l•Dtatioa baa 
coDftrted tile t.., ao - of a aeai-iHalati• Ga&• 
aubatrate to a-tirpe. -tal-a•icoodoctoa- PIT• (llES 
flTa) ara fabricated oe tile D tairer. Gate• are • 
0.11-oa-wide atripe ol t ... atea ailicide. ll&C 
•••i1 .. r• cbo•• tbat .. cerial ratber tlaaa tbe 
at .. iaiaa 1111re c~l1' aoed ia aicrovawe troaaiatora 
bee••• tuaat•• ailici .. caa vitbataD4 aabaeqaeat 
•rocHaH at teaperai:una eacedi• 1oonc. 
At .. iaiaa'• liait ia SWC. (llepriated froo 
llectroaica·lleet, 10 Febr.ory 1916. (c) 1986, 
KcGnv-Rill be •• all ri&llta raaenadJ 

lalliaa·araeaic·!!!Ori·c.-erciali ... 

Kitacbi baa deweloped &•Iii,.. araeaic LSI 
...oria• wllicb b••• aboat 21.000 el ... ata OD a cbip 
4. 7 - a 3. 7 .... IHpoDae tie• required for _.., 
i11Pot aad retriawol ia aa abort •• 2.2 to 3.0 ••ao•ec 
vilb potMr coaaoaptioo leaa tlla• balf the lewel for 
ailicoD LSI. Sioce 1olti .. ar .. •ic pare cryatala 
bawa lie•• difficult to obtoia. LSI ale.eat ai• 
tbh coapoaall baa baa• poai• probl- of 
cllaractariatic• iaatallilitiaa. Hltacbl baa 
~aHloped oav circuit •tiaa tacbaolo11 aad bH 
auccaed .. ia radoci• tile ataciatical diaperaioo to 
alloat lla?f tile co•••ntioaal lewel. Hitaclli'a 
1altt .. araeaic _..ry ia aacb•••able vith 
coaweotiooal allicoa biPOlor -riea. &a pactaai• 
tacbaolon ia .... loped, tit• aev -'l' viii IN able 
to replace ailicoo .... rlaa vitboat •••la• 
... ificatioa. Hitacbi haa ao far Ilea• pramoti• 
devalopaaot of 1altt .. ar .. oic IDhlOry for a•• ia a 
aupar CllllPUtU 11rojact of , ... MITI. 'Illa •ucc•H Of 
tba aev _.., h aapactd co k a Ii:. acap tovard 
1611: Ilic _...., pto ... • for •nal.,..ot 111' tlla fiacal 
iraar aod. Cllleieal ·lco!!Pl·•·lsiM!"ie4·1ninJ 

,.IU•·aauao• 

Word h apraodioa1 a - &•rdH h 111-i .. 
•era to tlle caotr•I part of , .. Gorda• lcaca. It ia 
• Caclloal .. lcal oaaia of aalli• araaaillo c-.uiaa 
clloc utacllar •Ir.• up llllat h -'• co H "- •• 
Galli• C:.rdaoa. lorroaodod 111' A'liT hll 
L•oratoriaa. IC& Corp.'• loUd ltota ... laaoarcll 
d1Yiai09a, aod ••i•araltloa vicll ecr ... raaaarcb 
troditl09e, clla 1ordao le to foll 111-. 

T• faccor1 fi&llt'• pr•iaootlJ lo CH oaarlJ 
........ C:.AI ftDtorH • llalf of , .... •Carcod Clll1 
lacodo • - "arati• lo..., Jara.,. Pinc •H Cba 
llH•ll- of AT6T aod Clla !ba11Sl• 8taH;711aH at hi I ... -....... c .... tll• .. ,,,_,o ••••• , •••• th• .,.,. 

.~ ...... _,:::.:::;. .. 

- 1; -

l>H to offor biall-tecbaolOIJ coapaa' aa 
eatalllialled ••rwic• eector. a vell-ea~.ited aDll 
traiod ...,..iatioa. aad .. oacolleat 1eoarap11ic 
locatioo. 

LJrCwl' a Gonloa led 1:1 .. cbaqe -t tlle ooar froa 
leH Lalla. 'Ill• 2ft-7eor lell we~eru toot oarlir 
rati~t i• l Hl to etart Lirtol. vbicb •~ ••ir• -• 
tlle fiaat etart., ia tbe do•ico area to coae out of 
lell Lalla aioco 19>9. 

Alaoat i--4i•t•l1' aftor ~. br ... vitll AT•T. 
otller• Ilea•• to foll-. a.Harc».tr• broll:e off to 
.... io a.-Coro aad Goia Electroai'·' Corp. Cl!tllera 
left fer - opport1111itiea at a... •&ica. •icr-•• 
5-icoMuctor .... otHra. •1 Mlo't -•t to tall.a 
caedit for atarti• a at ..... o.• Cordoa ••1'•• •Ht 
it'• po1aiole. lf l 118" aot loft aad •oae air tlli•· 
tll•ir ai11&t aot bawe doil& it ail;ller. • 

c:ordoe ackoovlo4a•• ltawi• ll'rd at leaat 10 
people froo loll Lab• at Murray Bil?. aM .. 1'• lie ia 
.. loaaor a velcoae wieitor to Iii• old at..,i• 
aroaoda. • .. ,. A•T vaa •oat tickled" 111' Ilia 
11i.riac _,loll reaearcHra, - it c-tored Ilia 
actioo" vitll liti&•tioa aeolli• to preweat Lirt•l 
froa doi .. boaaiDe••· Tllo litiaatioo ..... ~itll 
Gorlloo •raai• aot to aolicit loll Laite oaplOJr•H 
for• iroar. leaoarcllera ar &ell Lall• ••ir tbeir CaAa 
effotta bawa oat Ilea• aorioaalir affectd 111' tile 
•tartapa. buvewor. •Peopte llawo ••~•1'• loft loll 
Lallie." - ••7•• 

Otller coapaaiaa. oapaciallir Kicrova~o 
s .. icoDdactor. drov baawilir froo AT6T taleot. 
.Laolarll...ater ••1• llo DH od4d aora ~ 45 
profaeeiooala eiace Mair. RDro tllaa balf of wlloa bold 
PlaD1. • decliao• to apecifir llov ••1' of thoao c•­
froo A'lliT. llflt be doe• adeit tbat tvo of tbo to• 
t~rea pcaple io bi• GoAe diwiaioa voro rocnaited 
froo &all Laba. 

Kicrovawe S..icoadoctor ia a1a1 .. to lie tile 
briabtaat fl-r iD Gatti .. Gordeaa. 1'10 s-rHt, 
•.J., caapaair ia poari115 144.S aillioa iato a 
tbrer-iroar effort ia CaAa povar fETa, CaAe di&ital 
11Dd aoatoa IC.. oad aicr-•wa mooalitllic IC., or 
MIC.. 'Illa Dapart•at of DafaaH baa 11rooiHd to 
averd a total ~f &120 •illioa for raaaarcll iato 
!lllllCa i• a proar- aapc rta aair vi It ba for Ga&a vbat 
tile Paataao•'• Varir Ki111-lpaad lataaratad Circuit• 
pr411r ..... or VHSIC, ha• baoa for eilicoa. 

Galli• Gord••• h ~·alatinlir c-act, vitb 
.. rrhc- •• ita oortbaro tip aad Prioc•coa, •-
30 •ilaa avair. •• ic1 ~outbara aad. lloat of tile 
srovcll ••• llaaa io aod arouad •-nilla •ad tile 
Plaiofialda, ... r ICA Solid State aod &all i.oba' 
llurraJ Hill raa-a~ch ceotar. 

To tile uniaitiacad, llov Jaraair •i&ht aeea to 
lite •• aalikely locale f~r a cochaol .. 1' caatar. 
let tac atata lloaat1 •- 1.,raaaiwa atatietica. 
Accorli• to ita Dapa•·t•at of C:-Re, .. v Ja ... air 11•• o .. 11 .... ocacad ,.llHll•tioo. vitlt a cicieaary 
tllot iocl .... d IJS,SSO ... iaaara aOd aciaati1ta lo 
1912 - a fiaora c~ac, eccordi• co tba •a,art•at, 
i• oov "coo•idarablJ ler1•r". Collaa•·adacaca• 
ra1td .. ca oov accouoc for 11.S par caat of tea 
~l•Cfoo. 

AICllOva~ iiav Jara.,'• •l·,1aar adacaUoa 1ir1t .. 
h -11 tlta atata i• 1urrouoded 111' aood ... 1 .. ari111 
acboola fr• wicll 1..ch c..,.uiaa •• 11icr011an 
8-icoodtlccor &laH S co 10 craioaH aaclt year. 
C:.r ... ia-Mallo• aod l.nl&h uoharaiCIH i11 
..... , .... , .... Coroall 8od Col..-ie UDiYarai&iaa 
lo ... York ecata Joi• .. v Jar•11J'• etaca 
.. t•ar1icy, 1uc1ara, ia ... lruaavir.t aod Staw••• 
batlt•C• of Tachaotoa1 lo lk*Ollao co ,r~vi•• taleoc • 
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t. ....,itioo. tba •tat• ia idoollJ ait .. ted at 
t•a llaart of t111e bat Coaat corridor. nl•tiftlJ 
cloH to llubi•toa. lav York. aod loatoo. lei .. 
cloaa to tba "°tioa'• caoital ia adwaat .. acKlll to 
co-.aoi•• bopi .. to vio 10 .. ~ ... ot aad ailitar, 
coatrac~•. aa area for '*icb c.Aa ia ... tl-..aited. 
lei .. oaar ..., York ... , •• haadiaica' loaa•-ia. ia 
i-.ortaot to w ~ore-capital io ... ator• ._...: tlMtra 
wbo like to ka •. cloa• tab• oo tb• coopeoiaa tbar 
io .. at io. lad ba~a& eaar loot- ia iaportaot 
bacauae of tba c.A• ra•earcb uacler _, at aac• 
c-uie• •• l•Jtbeoo Co. 

Perbapa P.Oft i-.ortao~ tbao tbea• 
cooaidaratiooa. bowotwa-. ia tbat the atate alraadr 
baa ao iof raatractur• of aerwice •ad •UOPOrt 
coapaoiea io place. a. .. ical compeoiaa. oac•iaiata. 
diatributora. aod ut••r firoa ••••oti•l to oav 
coapar•ea Pbat caooot afford to .. iotaio aucb 
operat1ooa ioteroallr are ..ell ~atabliabatl. 'Dae 
labour force ioclude• people vitb aaoerieace io 
cleao r- aad llli&b-tecllloola&y -f•cturiac. vbicb 
kaepa trai•i• - aDCI ••aociated c~ata - to a aiai ..... 
(lepriated froa llectroeica·Week, 13 Ja ... ry 19116, 
IL' 19~6. llcGrav Bill t.c •• all riabt• raaerwed) 

llS-JapaHaa • ioiot -c.., .. r· for ·gata·arrar·prodacrioo 

1-•••ll'i Stairl Corporatioa bH aaned vitb LSl 
Loaic ot tbe US _lo eatabliab a joiot ca.puy to 
.. oufacture aate arr•J•• 1-•aaki io tbe firat 
Japaoeae ataeloakar to atart tC .. oufactYre for 
buaiaeoa diwera:ficatioo. Tbia attract• atteotioo 
uocler tbe preHat c-etitioo be~veeo Japao aod tlaa 
US owar ~ .. icoaductora. 

llotb CQ9111aaiaa are aaid to f iod tbe co-oparatioo 
lleoeficial becauae lavaaalti baa baeo aaalti .. oev 
buaiH•• are•• vbile LSI Lar.ic Ila• a proar .... to 
eatatliab a procluct;oc baaa ia Japao. LSI Losic 
viii bawe a oajori(y of atock1 io tbe joiat caopaoJ. 

Earlier. lavuaki bou&bt ap a US ailicco wafer 
.. oufactura. aod narted productioo io C.liforoia. 
'Illa :.aopur ia pluoi .. to eaploy 100-200 employeaa 
ioitially to atart tbe oparatioo of tba foture to 
•cbiewe total aoleo of SO billion r•• io S yoara. 
(Gaa.ical·Jcoj'9'·ao4·1'1iaeari!l·IOYia•. 
lloweabor 191$ 

ICl·rotta·off·a CO!f·io·l!!'Of! 

lili:oa Coooilara loc. Y (SCI) bao at•l!d iu 
tint c-rcial lurorou c°'•P tbrouab doalo vith 
tvo .. jor oilicoo fouodriea. lotb Aaacria 
llicn>•l'•l- lotaraatiOHl (Ml) of Graa. aod 
SCS-Ate• of .. r•t• i• Itoly "••• ••id cllat cbey will 
proceH dHilH ...... 00 ICl'• GoH•il .,ac.. SCI 
viii alao lie offerioa brokoraae •arYicea uoi .. it• 
Cooeail aoftvaro. vitb tbe c ... tiaa carrot of 
"au•rooceed ailicoo" to draw oov cuetooor• ioto tbo 
field. 

Tito •nooooto vitll Ml eod SCI-Acea vi 11 •• 
crvciel co lilicoo Coopiler•' euccooa to Ciiio 
luropuo •rlloc,lec1a. Of tllo 200-300 clli'o wicb 
Ciiio Califoroia-b••od c..,aoy ~t• co lie ... ,,,... 
ao ica .,., ... tbi• year. tll• ~r to oriaioat• io 
luroro ••t ,.,. ... oo tlllo H•ilabiliCJ of fooodry 
••rwieo• t•i• ai4a of tlla Atlootic. 

... eoely Cllo c..,..y alao .... itooU oo i ... o 
INOac !o Ciiio m 11J .... ~, .. a dlicoo c..,ilacioo 
.,., .. co a.,.ri•l c.11 .... 

JI ho elao llicrooloccraol.ca llooic• •· 1', 
,. 7. 

II -

Ceoeeil, wlaicb ..... - Yea, llicroYaa, Apollo 
vorkatatioaa aod Dai•J'• :..Siciao bardvare. ai .. to 
brioe loaic d••ia• vitbia tbe raacb of •r•t ... 
deaia .. era. 

Altbouab •aid 111, •- to lie abea.t of it• ti-. 
tlla iocr~••iOI coaoleaitr of VLSI circuitry aod tbe 
iocroaaad iatereat ia ASIC• -••• tbat SC c-••iea 
aod CAD deaiga bouae• are acceptia& ailicoo 
coeoilatioo tecbaoloay •• • al!C••••rr pert of tbcir 
future product dewalopecot • 

kconlia& to Tea :..Vreoce. Europeao 
wict-0re•ideat of Silicoo Coopiler•. th• ke7 to real 
rewiwal io Europeao electrooica "vill be tile eateer 
to vbicb •J•te•• a .. i-er• llleaio to de•i&• tbeir ova 
•r•t ... ooto eilicon cbipa tb ... el••• aod tbaa bawe 
tbe de•ia•• fabricatacl faet bJ ailicoo fouDClriea". 

liCl'• c~rrcat •J•t•• eupport• 2-aicroo aod 
3-aicroo PnKeaaor deaiao io citber CllOS or 111105. aod 
Lavreoca ••id tbat tbe •r•tea ha• receotly bceo ueed 
for l .25-aicroo cbip. (Electroaica -'feeltlr. 
l 9 februarr 1986) 

.. tloai·iotroclac•• lligb •peed l!-bit cbie 

••tiooat Seaicooductor bad atarted ebippioa 
• ...,lea of it• aocood-aeaeratioa 32-bit aicroproceaaor 
CPU at tbe M&iooi .. of lloweabcr 1985. IDOWD aa tbc 
•53~332, it offer• ueera tbree ti-• the •J•te• •peed 
of llatiooal'. firot a•ooratioo c-uti .. el .. eter 
baaed oo tho •Sl2032 CPU. 'Ille dewice ioclu<lea a 
32-bit addreaa roaieter. vbicb all°"• tba CPU to 
addr••• op to 4 &i&abytee of aeaor,. 

"'Dae 11$32332 coaibioea a ouaber of added oa-c:bip 
feature• •• vel l •• ••P•Dded -•r:r addre••ioa 
capabilitJ, .. de po•oible bJ toe uee of ... 11er 
circuit e'-•t• aod adwaaced proce••i• c:ecbooloaJ." 
aaid Weroer Tratt•i& of llatioaal. "le rrowioea 
aultiproceaoia& parforoaoce equivaleot to tbat of 
auoar-aioic:omputore aod .. iof r ... a, vitb tba added 
roliabilitr aod coat factor• ot aicroproceeaor 
tocbooloay." 

Wito dr ... ic bua e1c:1 ... tbe 
vicb 8, 16 or 32-bit data bu•••· 
aode .... rr addr•••i .. capability 
oaocucioo of data oo-.oa bJ 60 per 

323:12 cao be used 
lt alao baa lllurat 
wbicb apeecta ep 
ceoc. 

111• cbip ia curreattr beias .. oufaccurad vito • 
2. 8 oicroo proprietary •os proceH called XllOS, 
woicll ia d••i&oed to acbi••• • lS llHa clock rate. lt 
cootaio• tbo equiwaleot of 90,00C traoeiotora oo a 
die tbat .. aouroa 138,000 equaro ail••· 
Clteccrooica. lloYeabor 198S) 

AT•T bae officiailJ !Kau• co COllPato vitll lotol 
aod coo•aquootly vitll 11111 co vfo tbe 32-bit cllip 
..rlr>ot by ai•i .. tbo sr••• liabc co th• procluctioo of 
a faailJ of CllOS cbipa uaad i• cbo oooufactur• of Cb• 
11132100 aicroproc••aor, •••il••l• vitn •ariouo 
aooed•• 'lho feacaac ooa of tb• 1 .. ilJ uaoa ao llllHa 
C•illiooo of alteriNtiooa per aocoo4) froc;OIODCJ for 
it• •yochraoiaacioo clock. 'llluo, it ia •••• feater 
illoo tbo 80316 rocaotlr aooouoca~ bJ l•tol. 

111• latcor CH llaOdle Mtneo J aod 4 lttp• 
C•illioo• of iootrucciooo por •ocood); ••• • reel 
ca,acicy of 4 &i••llJC•• aod a •irtual addreaaiaa 
capachr of 64 T-llJCH CcllouHod• of billiaoa of 
byto•1 T aqool• 1012), 1111, ... icb ia alra ... , 
uailS loC•l'• IOJlt .:bi'• io the re AT, II•• coofinad 
, ... , aL,.o iu ... , re. •ill ....... , .. l•CHC 
f•ilr of lacal cbi,e. \11• IOJI .. are -• •re 
ooverful c11 .. ClllMN• curreaClJ Mi• u--4. 
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Ia it• --t • .t.'DiT ••••....S tllat tl.e l4aa 
cllip Ila• a ca-itJ of 2 to 3 llipa "r aftood; 
llllenH tile reel ... n•ei• ca.-city Proft9 to Ille 
4 &i&80J'tH (4 llil li- ~tee. eo ... naa C ........ 
tllenfon of 32 llid. .t.Tl.T llae ft.rtur ••lar" t ... t 
tlle cllip'• .. •ia• Ila• llcea aptimia•~ to •-4»rt UllU 
... tllat ita 1elati.. piroce••i• '""'9r llati • wat.. of 
•eo ... twala•t YA:r. (llEPllSS· .. lleti• •· 6S. 
Z6 Ja-r,. l M6) 

.t.fter rear• of ,... ... atteept· to , ... ieto 
iotenetio .. 1 Mnete .... riceo T~l•p.._. 6 Telqrqll 
at. i8 allooat ~o .Ua a Ilia c-ti- ie luope. S­
•fter t ... Fraecla leaielati .. decti-• - 16 Batt!ll. 
a•r h aapect .. to •ia• eo accord witll Peri• tllat 
vill ain it op to 16 par ceot of tlle Pr-la 
talepll- evitcll Mnat ... tu - - of tlle 
co•ti-t'• -t fiorcolJ Prot•t... "Tliie ie a 
Mjor c-. for .t.•T.• •aJ• 14hrord •· A. •iar. ao 
... 171t witll IMta ... et U.I. Lt4 • 

.t.'116T c•• •ff -· 'l'lla c-"> '• eia-yoar effort 
to eap ... -erHa• ia wi-.1 llJ' - critice •• little 
-n tlla• a ei.-..11 of doole, r ... i. .. frc. • c-..tar 
oatvork ie .Japae to toloplaoea-llooli palllialli• ie 
TbailaM. A 111ccHeful Yeotura io l'raoco -•• Mrk • 
•il••t- io tllo cll9f'OllJ''• •trucal~ to aeon Ilia 
a11roaot. It -1• aleo ain A'lloT a foot110ld io l'raoca 
juat H praaaura i• 1rovi• to ••reaulot• luropea• 
tol•-•icatioaa. &•T could uo tllo l'roacll accord 
aa a UJ' HI li• poiet •• it aoa• efter otllor 
iotoraefiooal IMl•iM••• 

At &•T' • iotanatioul lloadquarton io IHki• 
lid1•. •.J .. Preeide•t Job• I. lorDdt i• tbiakioa 
Ilia. Altbooeb foaaia• oparetict11• accoueted for l••• 
tllaD 5 per ce•t of ATl.T'• ••tiMt•• ••• i .... Dt •al•• 
of Sll.4 billioa 1 .. t 7oor, bi• looa-tore 1001 i• to 
a•••r•t• 25 per ceot of 1ucll 1ole1. leradt, tl!lo 
.,. .. , MarlJ balf bia ti .. tnnlli• abroad, •­
to b&Ye AT6T lloadH ia tu riabt dinctioa. Tbrouall 
iu paruonllip vitb t.1a .. tberlaDd•' fbilip•, wicb 
alr••J' .. k•• talec-•icatioo• aaar ia fraaca, .t.'lloT 
i• 1llowi1& ttlo kind af political •aYYJ it baa rarol7 
-tered. 

lllla• tllo .t.,.T-fbilip1 joiot •••taro ••• fir•t 
a11001111Cod ta 1981. it ... , Mlia ... llJ froacb official• 
aa a Tro}H borH tbat vould •'•• no UI ca.pall)' 
•a••rou• oatroo ioto lur.,.. .... plaJil& otf froacb 
faan allout loei• job• ao4 tbo .... to Ila io tba UI , 
.. r .. t to ••rwiYo iatoraatiooal ca.potitioa, A'lllT h•~ 
por•u .. d tllo .... official• to boy , ... idea. lo 
nturo for a froacb .. r11ot •llan NOrtb about St50 
oillioo ' 7aar. AToT vill 11elp oatiooali•04 
tvitc~•r Caopacni• Gto•rale d'llectricit4 feel) 
•oil it• ... 11ar, diaital •vitcllo• to US tolopboo• 
c09Peai••· AT6T i• al IHI eapoctad to DDJ' *200 •il lioa 
vortb of CG& a4uip.eot owor four 7eer•- Alt~ouaa 
political lllickeri• coaald •till •cuttle tlla deal, 
•ourcoa ia tb• l're11tb 1cwer11110oC aDd tbo politic•I 
oppo•itioe are coafi .. ot it viii ao tbroutb. 

iw•• vitllout tba Preocb deai, A'h.T-fbilip• i• 
•tarti .. to 1aio critical .. ,,, lt• ••l•• tbi• ,. ... r 
•r• ••ti .. t .. to bit IJtO •illioe, uP 66 par ceat i• 
tVD r••n. llucll of clla llDaioaH b tr .. Cbo Dutcll 
telaplleoa ••tlloritJ io fbilip•' blll!O .. rkot. lut it 
ba• al10 woo ... 11 order• !o lritaio, Saudi Ar•llie, 
... c.1.-1e tbet it "°"' vi 11 load co 1tl11er 
tllill•• llor•DYer. ATiT-fbilip• i1 • cop ~o•t•Dder 
for port of a Sl.2 lllilli .. ordar e1pecc1d to Ila 
ao-Hff i• Apri I i111 lo .. oa•i•. 

A1'T'1 1913 purcba .. of a 2S per coat •C•t• lo 
le.Ir'• Oli••Cti .. , allO llO 111Dut co llOar fruit. lo 
far, Oliwecci Illa• SOttoo tbo ll01t of Che deal. 

- .. -
A,.T aold oo eaci .. ted 200,0UC. of tbe Italia• 
c......,•. pora ... t CODPDt•r• io tbe US laat J••r. 
1J cootroat, Oli••tti •old 0017 ea aoti-tff 7UO to 
too of .t.'i.T'a •i•itOD11Dter• i• Europe - l••• tbaa e 
I ••r ceot -rket •bare. ht lerodt predict• tbat 
••lea viii iecro••• tbi• J••r lllecau•e Olintti baa 
kilt op a atrooa dietriboltioo oot-rk for tbe 
c..,.ter•. Iod ... , lel'Ollt i• •o coofid .. t tbat be 
r.eotlJ •i&OC!d .., Oliwatti to Moufoctura •od 
-rk•t &'h.T'a office ••itcbi• aaar ia Europa • 

.t. •OJ elaoeat of ATloT'a i•taroatiooal atrataaJ 
io to capitaliao oo tbe ••uted tecllooloaJ of ita 
loll Lalloratori••· lo Felln.ar, it ,,.,. lteliaD 
-icoodector -••r SCS tba Euro"'" -rketiaa 
ria~• ror aopbiatic•t" coeputor cbiF• dewelo ... 
for A'h.T product• ... pre•ioual7 oot •old 
cr-rciallJ. Tllo _ ... foll- a daciaioo to build 
a *200 aillioa pleat io Spai• to Mk• cbip• for tlle 
prDdacte ATloT upecta to Hll ia, Eur.,. •••• 
(leprieted froo tlla 10 Rarcb 1916 iaoue of ... iaea• 
~· (c) 1916 llr llcCrav-llill. loc.) ·-

8liwotti ·oata .. a-Ai.T·9rowet 

ATl.T .... OliYetci. Eur.,.'• lar9o•t i .. ia•oou• 
penooal c-...ter .. bar, are to oataod tlleir 
co-operotioo to tba daaiaa aod ••PPIJ' of cu•too aad 
•-i-c_t_ cbiP•· 

lotb coopaoia~ ea7 tllat AToT'• oev •eoi-cuatoo 
cbip ceotn. opeoff ;o CarmoDJ la•t -tb, vill 
•llPPlJ' OliYetti vitll co.o.--~••t• aad offer it• cu•toa 
cbip d.toiao caatro t~ Oli•etti ••i•e•r• -niaa oo 
our pr ... acte. 

Tbia i• • •tap forward f,r tb• rolar.ioo•lli~ 
llat-D A,.T aod OliYotti, wicll bqaD ia 
Docooller 1983 wea .t.T6T bOD&llt 25 per ceot of 
Oli••tti. To data tbo tvo oapeaio• h••• .. rkotod 
eacb otllor'a product• but bad ~•rJ little r•pport 
nor CClllPDOODU. 

Oli•atti rali•• beaYil7 oo off-tbe-•llelf cbip•, 
ootablJ latol proce•••r•. for it• por•o .. 1 cooputor•. 
Oli••tti director of •trateaJ El•eriao Piol ••r• tbe 
&,.T aara ... ot offer•d Oliwotti "particul•r 
adyaotaa••" ta offer ooro t•ilorad product• u•ina 
t••toa cbipe. 

ATiT for it• port ia keeo to proaoto it•elf io 
tbo .. rcllaot cbip .. rket. Altbouall .t.T6T h a .. ior 
producer of cooponoot•, ao•t •r• ••e• iotoraall7, 
elt .... b A•T alnadJ euppliH A1'6T aDd Pbilip1 
ToletODIDllllicatioo•, ita joiat Yoatur• vith PlliliP•· 
(e..pater·Vaelll1, 27 ••rcb 1916) 

IS2-pick•·•e•iaa·c••tre·•ice•·i• 1111 

Mir.,.•• Silico• Structure• (IS2), th• 
c,..t .. i• .. cbip •••tur• lauocbed la•t 1••~· viii 
•bortlJ ope• d••i&3 ca•tro• at Vhicocha119l i• Loado• 
aod lrackaall. ._ .. pro•poctiYe CD8t-n for rha 
coap..,•• product• viii .. lriti•ll Aoro•p•c• (IAe), 
llllicb #01 ooo of ••••• leadi .. &uropo•D fire• vllich 
roceatlJ •oaouaced tllat tba, 11541 takoo a •take io 
uz. 

Ila'• eb•r• in tb• ~oopao7 I• 15 •illioa. A 
tocal ~f 136 oillio• •quilY ha• DOV bee• r•i••d troa 
tr ... aourc••· Tiie other iaYe•Cor• are lrova-loyeri 
(hiCHrlaod), lull UraacaJ, OUwotti f1Ul7), 
fbilip• (Holl.nd), Sa.rb-kaoia (Svodao) ... 
Tolfo•iea (Spaia). 

"lllo , .... ,,., baa calla• a .. jor •h•r•." • coopa•r 
•PDlla••• Hid. "Ila llaYe SDH for a lll•leoc• llUWH 
ltaoll• ood p~rclcipati'I cCHaacrie• •11411 tor 
p•-kropaao fun•laa oa • ooa par couacrr lluh." 

i 
i 
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'lllh •• h •llPPl_t .. tty • r.r1:11ar 
tZ5 •illioo froa Ila••• ... i••titotioa•. 152 i• 
•till eaplori11& tile PG••i•ilitr of ••t•llli•lli .. 
clo•• Ii••• vitll a ......_r of loropeao .. i ... r•itiea. 

lllleo tlle coapaeJ VH 1-11 .. it ..... aarlJ 
1987 •• tlle t•111•t llAte llJ wllicll it• Otll8 facilitJ 
-1• Mli• tile r>rodoctioa of cu8t•h ..... ..,. l•111• 
•cale b1tqrated cao• cllipa. Aa JOt. • dte for 
tlli• prodoctioa facilitJ Ila• .._. fi .. li .... tllooall 
ti.. P'~ncll t0tll8 of Air•-Prownc• i• kliand to lie 
• nro-a coata.dar. Unil El%'• - prodoctioa tiaa 
•tart• rolli ... tile Califoroi .. coapao1 Saal will 
llelp to fill tll• aap. Ceo.p.ti9·1'1le· .... paer. 
2J Ja .... ..,. 1916) 

Plailipa •od Cootrol lleta llaft ioraacl a aav 
CCISINIDJ vitll eapact .. ra••ooe• tlli• 1••r of •••r 
SIOO aillioo. ri•i .. to tlOO aillioo llJ lffl. TH 
Yeoture, vllicll viii k 51 per coot _.. llJ Plailip•. 
viii iocludc Pllilip•' ~t Diac lead OolJ lleaol'J' 
(CD 1111) acti•iti••· Cootrol Deta'• ta;Nt dri•• 
bud•••. •• ve 11 •• t!le pre•i-• joiot not111 a 
ktve .. tlle t- c-••i•• - ~tical Stor .. a 
lotematioaal COSi). 

OSI ... aio SI par c .. t _... 11J Plailip•. va• 
Ht op io 1984 to dHia• aod aarltitt diaital opti.cal 
recordiaa •J•t.... Lata laat 1aar, ftlilip• alao 
... _ .. a aajor deal vitll Dol'oot - ftailipa Dofoot 
Optical - llllller ... icll tlla tvo c-••ia• oaaaotiallJ 
poola t tlleir raaourcH io tlle .corqe nratq1 - tile 
tape dri•e tecboolasJ• 

Pllilipa aaid tllat tlla oper~~~-: di•i•iooa of 
tile - ca.pu1 -•• raaaio uocb ... ad. 
(ltectrooica·lle!kly. 12 .. rcll 1916) 

Vaile UI 11<: aa-factorara vorl'J' about clleap 
A8iao iap0rt•, a luropaaa~a ... pc di•tributor plaaa 
co tackle tlla Aaiaa aarkat. 

Jasi Taodoo. director of Tudoo Coaputer, ••id 
tile ca.paoJ ioteDda to diatrillot• ita pc r ... a 
tllr11111lloot tlla rar la•t. lt coacaotratea ou tlle 
lurOHa• lilt PC coapatillola aarkat at prHaat. vi.tb 
aae1iaaa tllet on diak dri•H aaoufactured bJ it• 
P•r••t coapa•J• Toodoa Coapotar'• pc r ... • baa .... 
..... aotir•IJ lo Califoroia llut Juera•• Tapper, 
dir11etor of lw-.aaa oper1tio .. , HJ• tllat lta firat 
pea viii k coal• off a - productioa liaa ia 
li11tapora tllil ..... 'Illa ._, .. , Ila• ao plaaa to 
aaaufactura ia tlla us. ll• added. 

Accordi .. to racaot raporta l•, Appia aa4 
C:O-,q. --a otllara. could - faH c .. atitioa 
froa Ill ualara aal li• pc cloaaa .... r , ... daalaa' 
ova ...... ..rkat raaaarcll fi,., IDH .... rica, 
.. ciaatd tllat Aaiaa aa•factorara lloff nt ... at 
laaat 20 par caot of tlla t22 lloillioa ••lllWll U3 pc 
aarkat. 

S-acll, Rhb ••itora pc aalaa i• Clla UI caa 
fiM "• nl4aac• •C tlla -•t" of aoJ Aaiaa pc 
cloaaa k!~ •old llara. C:O.aolt•at, llaralll Yanalc, 
•-•te•1 "'"" ia acarti• to •• ewer Jar loatera 
cloaaa aH 4aal•.,• -•t _, to k c: ... llt ia tlla 
•i4dla." '!ml!.i..•·'llla· .... uer, 2J J•-'7 ltl6) 

ln!!d-11• .. ·•--•ar•'' 

Cao , .. Ca\1 if a •~r ta a 1 .... , A lot 
-• coo-ra will l!a ••Iii• C"--l•aa ,. ... , aa CM 
... .-...,.cor ii.ai .. •• allifca i•t• 111111 1••r• 
larliar acc ... ta at aaca11li1lli11 ..,.. a .. r11ac 
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ae .. rallJ fail .. l»eca .. e coD•..ar• vereo't coofideot 
ea.,..b to take a cbance OD u• .. "ll•i..-eot. •1wel'J'ooe 
pld\:baai .. a c-uter va• a firot-tiae lluJer,• •a1• 
Daa Del•r. -r of C..p-Uaed. a ViltoD (CoDo. > 
liati .. eerYice tllat aatcbea op llllJ•r• ... ••liar• of 
..... coapgtera. cllaqi• tlle •el lar • 6 per caDt fee. 
llov, eaperieoced pereoaal coaputer -r• are trodil'll 
• to -re ..-.rhl aacbiaee. lea•i• lllellliDd 
tllooaaacl• of older computer• tbat cao Ila bad for 
20 per ceDt to 50 per ceot off tlle price or a oev ....... 

Storea ti.at .. 11 uaed coaputer• are al•o 
croppi• up. PitUlluqll1•• .. ~ter leoaiH•Dce 
ia lloildi11 a cbaiD of freocllieecl etoraa tDat viii 
lluJ 1111ed coapgtera froa llu•i•e••••· ~ealer•, aod 
iodi•id ... ta. Tbe cbaio HI la aora tDu 40 coaput•r 
aodel• aod pullliallea it• ovo "111 ... book• of prices. 
Coat>11tar leoaiHaoc:e Pre•ideDt SteYeD Cold. vbo 
recoDditiooa uaed equi,.eDt aDd offer• a aiDi..,.. 
JO-da1 varraDtJ, Ii•••• bi• b08iD••• to a u•ed-car 
lot. "Tile o•IJ differeoce,• be ••r•. "i• tllat 
coapot~r• doD't ruat. cod tll•J doo't lla•e Ddoaater•.• 
(lepr~oted froa tbe I? Marcb lt86 i•• ... of ..,i•••• 
~· Cc) 1916 llJ NcCrav-Hill, loc.) 

APPLlCATlOU 

C..,utar• are pla1i11 ao iocreaai111J laqer 
role iD tbe liff• of elactroDica e11i11eera. liabt 
tbrouab tile iDduatr, froa acbool pupil• aod 
appreoticea tbrCMllll to the '•Learated-circuit 
.. ouf•cturar tllere i• a deeiaD tool tbat viii aid 
tlle u1er to prod.Ce aDJtbiD& froa & aiopla circuit 
or p.c.11. la,ouc to a lli&lllJ co.plea aoltil•J•r 
p.c.b. or i.e. 

At tlla aiople•t le•el CAD i• uaad puralJ to 
iodicata tlla PllJ•ical deaia• of • p.c.11. or circuit 
vllera tlle d•daoar aa• to prOYide all toe coapouDt 
p0aitioD• a .. tll• ca.pocar •J•t- ca• plot aod 
iatorcoooact tllOa •• iaclicatad 11J tlle uaer. 'llli• i• 
aoro Ii•• •• electroDic dravi11 board aod cao perbape 
Ila better daaiaoacad "coopgcar-aidad ~rauallti11"• At 
ell• ... , le•el, tlle coapoter cao 11• proyidad vitll a 
circuit aDd oraaoiae tlla compooaot• alld poaitioa c11 .. 
co aiH H opt'-a laJoot deaia•· Ac tll• ultiaata 
l•••I, eapaciallJ io i.e. daaiaa. tbe u1er aocar• tlle 
iapuU aod tll• rqulr .. ""tpuU ••• clle coaputer cao 
tlleo follow apecific role• co deaia• cha circuit 
tllat viii aeac ell• ra .. ir-ou • 

lot o•IJ cao c_,ucar• aid tlla daaiaaar co 
prodoca tlla circuit, lloot tllfJ ca• produce tlle 
aac••••rJ aaaka or etclli.. pattaroa ood k li•k... to 
aot-cic aacbioal'J' co prDduH ell• fi•i•llad produce. 
111.,. cao prOYida a lht of paru. lbOJ ca• daolate 
tk circuit aod cllack tllat it viii perfora tlle 
required t••••· l.c. uaiaa tool• caa alao cllack 
tllat tbe circuit olloOJ• tlle da•ia• rule• aad tbat 
atr•J cap.tcicaoca viii oot d-a• tlle chcuit • 

Taati11 ia aa i•ta1r•I part of tlla •••iao 
proc•••· lle•ia• •J•t ... caa taat tlla circuit llafora 
it pllJeicallJ aaiata aad tlla• oaa ella .... teat 
pattaroa to taac c•a protot:fPO aod f iaal product 
.... it llaa II••• aade. Tiler• i• al•o a vi•• r•aa• of 
c....,tar-aidfd ta•ti• (c ••• c.> ••ui,..at 110ic11 ia a 
••p•r•t• braac• ta ica ova ri1llc. Clla5tropjca·t 
Virol•aa·11or_u, .. rcll 1916) 

._1..,1 .. roll·i•f!!llti1e·111111ftr1t•11ri1c 
ill 

A cura~., campuS•r-coatrollatl lolldaca •J•C .. 
vaa atartad up raceatlJ for Doaellua lac. ac ica 
_,,,., .u1 t• ca.,...,, Qlle .. CaH4a. 'Tll• 
1tart11P Coolll •IJ r .. Wake aad proaraaead ••'7 
.... c•IJ. 1"~ aaVIJ iaat•llad •J•t,. ia uaad i• the 
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roll fioiehi .. area, "rowi•i .. i.cnaeed afficieocy 
throuab it• f•ll~ .. t.,..t .... nti011•illl ca.,.bility. 
loll •llPDar•.ca i• iml'rowed vita a couietaat 
lehalliDI •l'Dr•~i-. l'rOlllocti-. ebiPPiea. a• 
ia•••tory etat .. are a..c ... tically l\?CDrde<l aod 
oapd•te.I. Tba eyet- alao c-icatt • productioo 
""" iofo .... tioa ... _.i.,.i .. ncorde to tba hoet 
coaputar at tllla •ill. 

lb• OpDl'alDI' etati-a i.cl ... CSfa aod l'l'iatara. 
At tba order aotry _. ace-ti• etatiooa, lolldata 
'laodlea •ill ordar. c•t-r, _. tri• iofo .... tioo, 
•• wall aa locati- ... c.rrnt •tat•• of 
iewaotory. 'DlaH _, IN ncaa,,... f~ tbe .. u l' a 
but c-utar or __.117 aotand aod edited. 

la tba vi .. ar area, loll .. tD &iwaa full CODtlOl 
of productioa e..-oce ... ....,.,. of aeta ordered, 
aod •i1oal• tbe 011Drator tlbeo to c...,lete trio. lba 
lollclata ayat- create• roll ••t• racorda aod 
update• tbe tri• ecbae•la. 

Vben tba roll ie --.cal• io tb• vrapper area, 
the operator ecau a Illar c.._ - the roll. lbe 
c...,utar idaatifia• tlla roll, ra..Ja the •cal• 
INi&bt, •••i&oe • roll i ... tificatioo .,....,., atoraa 
tba produi:tiH .. ta, •••i&oe i-tory, aod 
traoaaita tlla tr-tioo data to tba ho•t 
c--..aur. lirror ai&aala are •iyplayad for tba 
aupanieor'• attaotioo, aa are •i&bte, 
vrappiaa iaetncti-•, ... ator•• -
deatiDDtioft. loll lallala vitb lier coda• era 
&•aerated. 'Dia ay•t- llDodl•• •i .. la roll• •od 
ooalti-roll .,.clla. 

IA eoippi ... tlN ecbedala ia •iaved oo a CIT. 
'Iba operator .. ,. opacify a •nlloaaa •- to lie 
abippad •• a aait or bar c.._ ac .. tb• iodi•idaal 
roll• to be •bi,... • .,,...'*' ioformatioo ie aaot to 
tba boet c~ar. 

-~••r aotry ... .,~11etioo aod obippiaa 
ioforoatioo •re ..C-tically COOYayad ltetvaao t•ID 
llHt c--..atar aod tlla loll .. u eyaca.. All 
iofo .... tioo for tllle roll fioiabi .. procaea ia 
cootoiDad io • real-ti.a, folly rodaodaot date 
Ila••· lba •Yet• ia -fiaorod •• a peir of 
~09PUt•r• vliicb are coaplately r...._..ot io 
bard•aro, aoftvan, aod data. (fanr·Trada 
l!!!!!l• Jaooaary 1"6) 

A cooputar •J'•taa to balp operator• of toaic 
•••ta dia'>~l elt•• cootrol aod cootaio vaet•• la 
baiaa teated •t tbraa 1: .. ic ., .. ,. diepoeal eit••· 
Lelliab Uai•araity'• ~ .. •J•t .. abauld ha. r•odJ 
for c-rc le l ... by •i'-1916. 'Ille ayn .. CH ba 
accaaaed bJ ao ••i-r <ria te1.,11ooa. 111• ••iDDar 
pro,,i•H i•f-ti- ellolot a ..... ...._. vaata 
di•••••• ait•'• ... cee, aod , ... rel aaotoaicel, 
lly.,roloaicel aod Nil aod rocll -••lee dote. 1'1• 
•rofr.... ••II• for ..-cif ic iofo ... cioo alNKJt 
IDD OliCDl fonatl-, 90ffarfaca Nil 
cbaractarletlce aod cli-t• flactODtioo• io tbo 
•r••· It tll•• .. tormioo• alletbar tb• •ito h•• Cb• 
Patooti•I to coou.ioat• aniaedvater or •urfacc 
•DCDI', roe--'• ,.rticalar fie1' ot ... i .. aod 
pro•i••• roc~iDOD oo ..,.ciftc cootrol or 
cootei-ot Hrot .. iDe. (C!!Pics. m· lsioauin 
..... 14 Octokl' •• ,, 

T-rrow, -t of lrluio' • -c.-•iDpoHl 
offic~r• vlll ... •..., ~CDI' •J'•t .. vllicll could 
••H tb• c-tl'J''• ... ,. diepoeal l'rffl-., 
.. rlllioaor, .. tlle oytt .. la celled, .,., doHloped by 
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eci .. t:iata ot Her.all. All toe rar ... tar• ralatlt4 
to -t• ---a-t an fed iato tb~ •J•t-. 
allow&-. ..... aro at tba tooacb of a fav buttoo•. t~ 
e-1• •ll poaoilllle .. ,. of di•PD•iaa of voatae. 
llitll t:lla •J'•t- --a•r• coa pl•• allao4 fo:- up to 
20 ,..... •• 

Dr. ,.ilil' a..bbrooll. tbe •eaior •~iaatific 
officer of .. .,..ll'• ao•iro ... atal eciaace &rooap. 
belie-• tllat llarbi••r will .,....,e a walaable l•1•cy 
for .....,,.,. talla• °"•r tbe ve•te-di•po•al operatioo• 
at tile ... of llarcll vita• lritaio's .etropolitaa 
c ... 1:~ C0011tCil• aod taa Greater l.oodoo Couac:il (CLCl 
.... aboli ...... 

'ae ay•t- Ila• already p....,ed useful i• 
.... s.._ ... re it baa beeo uee<l ta plaa vaate 
Oi8"08&l for tba vaole territory - vita a 
..,.aati- of - fi•• aillioo - durioa tbe 
paot 12 to 11 ... tbs. Tbe ioit1al de~•l•PllD•t 
of larbi•ar VDa fioaaced Ir)' ue lloq 11.ooa 
~t. Sia.;;a tae early vork io 1912. tbe 
project baD beeo joiotly fuodecl by Hanel I aad the 
e•ioeeri• firo lioaia aod Partacr• of Ill>·~ Joaa. 
('lllaie firot DPl'D•re4 io ... ·lcieati•t. Loodco, 
16 J•-l'J' 1916, tlle veellly ra•ie .. of •cie•.•e alld 
tecbMt..,..) 

Bicl'!C!!f!t•r·ia i ... ootoaical teeta 

C:-lllD9 ba• •.iewalOl'Dd a dedicUcd 
•ic~er to iotarprat tb• reaoalta of 
imiooool .. ical teote. TitarCalc cooald cut tne t1oe 
of oodt te•t• fr- t- booara to tvo aiooat••· lloat 
i10111110loaical taeta ••• a apectroaeter to aoalyae 
....,, •• co ...,icb ootibody baa beeo added. It t•k•• 
ti .. to plot all the ra•oalt• of "arioua a...,I•• cad 
calcalata tlM! cooceotrotia• o~ tbe tarset .. aacula. 
~-- aayo tbat 70 per crot of all .. 1ec .. ler 
llliol .. J' aod clioicel lob• do at l•••t 10 of tbeae 
,...,..,..,.. ('ftli• firct ap.,.ared io llav·Scieatict, 
....._, 10 Octobor 1915, c.be -•lily ra•iav of 
cci- aod tac-laay.) 

PC·fer·proceaa·coatrol 

19reoaal c-~t•r• are ..,; .. Ddaptao for ••• in 
procaaa cootrol Dad .. aitorioa- Fiaber Coor.rah 
latal baD ll0Yalopa4 a PC ioterfac• co allow Diaitel 
f4ai,...1: PCa to be uaad to cootrol riehar'• 
diotrilllat:ad prac••• control aqui,..ar.. CJ'bora'• 
i...c 5000 iaterface• llatwaeo proca•• ••ooora and 
, .. or .... ,. Ile re.. A 11i111-opead optioo coo 
..... ,. 200,000 eaaplae/aac. AllDO-lradley b•• 
iot~ a HV T50 ia4oaatrial taroioal far ••• 
witlll tlla l~AT PC aOCI • ateti•tical eoftv•r• 
pDC .... to racor•, aoalyae eod diaplay dot• fcoo 
i-..Cl'ial proce•M•· ID•-•t '• DDV Syot• l 
•i•trillatad proc••• coot.rol •J•t- dooa oot require 
a ..,..rorioory ca.pater. Teaaa loacr .... at•' aav 
P8550C , .... r .... ble loaic co•troller pro•id•• 110at 
of tlle batch faatarea of • diotributod proc••• 
qetae. Otllar ieet..-eu recoatly iotrodoaced 
1 .. 1 ... T .... laetr,...ot•' iotelliaeot hydroat•tic 
tallll tr...-itt•r tllat ... itar• teak towel, 
tampel'DtDI'• ....... ity vitb DO ... i .. Porta: 
............. tri•I'• bydrocorOOD &oaly••r .. d 0•11•• 
... lyHr aod llDA lcieotific'• coatilMNKI• coaic &•• 
-lcori .. eyot ... <a.-ical·W.all, 30 Oi:toller 191~) 

lft••UHiS 

ltre vi• Cooter• ebooat ta llDc- r .. •M•otf 
Olljacti" campu&ariaad CHU ere c111ll• .. ua ne 
.. aica;a ... •~jecti•• art of jv•ai .. •i••• 111, 
--"'• Dovel.,.. t.y tbD Doat<:ll Food ANlyaia 
18Dtitata i• ZaioE, tbo oev t••t• ..,101 cllnic•l 
da&actiH ca i•atify vieu Illy arH ... ty uriecy. 
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To -rlt -t a viae' a area of onaa•, 
reaearcbera uae a .~ ........ piece of lal>oretory 
apparatua. called •• ataair att.oqJtio• apectra.l'ter. 
to deter.i.,. tbe coeces1:ratio.• of a viae'• tr•ce 
ele.enu. Aa tbe •oil of eacti viae-prodYCiDC area 
contain• • cb•racteriatic combi .. tio. of tbeae trace 
ele111tnta t~at eltda up i• tlle ar...-a, tbe diatrict 
can be identified 117 aoalJ•iac tbe viDe. 

Thia ia done vitb tbe aid of a c....,..ter vbicb 
u•e• pattern recD11•itiOD to aaal,.e tba tell-tale 
trace eleaenta. law data are eatractec: fr .. tbe 
vine. Eatabliabiaa correlatio•• betvee• different 
bit• of tbe da•~ .. kea it po••ible to reduce tbe 
initial iaforaatiaa lD .. re rec:oaaiaable cluatera or 
pattera.. lbia prodyeea • uai•- •fiacerpriot" for 
eacn di ffereat .area. 

Dr. lleak llaarae, bead of tbe ia•titute'• 
flavour di•iaioa, i• vorkiac o• a C011Pre•e••ive 
acreeaiaa •J•l .. lo a••••• lbe a.erall caapo•ition 
of differeat viaaa froa differe•l areaa. Tbia could 
detect vi.,.• adulterated vitb cbeaper ••rietiea or 
vith •Jntbetic araaatica aacb aa dietllylaae &IJcol. 

Here tbe Dutcb iaatitate face• aaae caapetition. 
Hewlett-Packard, a Silicon Valley COllPUter and 
io•cr.,..nt fir:a, baa juat aaaoa11eed a detectioa kit 
for diethJlene 11,col, vbicb will r~iater ita 
pr~aeace i3 coDCeatratio•• •• lav •• oae part ia 
100,CuO. It too ~••• aa• cbraaatorrapb' to aeparate 
out the ~raaaic C09"0De•t• of the viae. A• the 
different CODPOuada are drava off by beat, any 
diettylena &lycol raa be picked up by aa eatre.ely 
•~n•itive detector. 

Dr. llaarae' a .. cbiae -Id ao fartber. lie 
enviaa1e• the teat'• two at•I•• - c...,.ical analyaia 
an4 pattera reco1aitioo - beiac lialled •~ that vine 
conatituenta fed in at nae eltd produce print-out• 
identifyiaa t~e viae• aad tbeir oriaina at the 
other. But the neceaaary COllPater library of vine 
fin,erpriota vill take yeara to develop. Hore than 
oOO different oraaaic c~ad• are praaeat in vi:ie. 

Such a teat, vbea it arr1•ea, could teaa up 
vith ao eaiatina data-proceaaiac aod vai&Dioa ayatea 
vh•Cn prOYidea arovera with detailed iafor.atiQD 
abn~t harvaat• •ad vbere tbe arape• froe differeot 
grover• are atored. De•eloped 117 Philipa. the 
Dutch electronic• .. ttiaatiaoal, Che leceptel ayate• 
vae inatallad recaotly io the •aita-Saiat-Caorae• 
aree ot louraoaae vbere Preacb grover• .. , aor 
produce aore thaL their allotted quota ot arape• 
rer hectare. lo eacb villaa• tbe quota• are 
decided by (ive "viee .. a". 'llleJ aaeiaa A liait OD 
tbe harveat of aacb &nMMr oo tbe baaia of 
prevai!ioa weather, aoil coaditioaa aad local vine 
di••••••· 

Operator• of the 111t ... vbo uae e veiahiaa 
unit, coapucer •Dd priecer, record aacb quota. 
Ther1, at h•rY••t ti-. eacb ar-r'• coetributioD ii 
veiahed. A refracte111atar datermi .. • Cbe alcohol 
level and •ua•r coateet of tbe arapea. ?bi• ...... 
the avardi .. of "eriai• eppeleCl0tt•" a aore 
objective ere - tlloutb tac fi .. l diatiactioa 
batveaa differeet aleeda of lri .. • .. , ttill r ... iD • 
job that vlaa teeter• do ._teer Cllee cD11Putera. 
('I'll• lc•-iat , U ISercb 1986) 

lleccrenif·C!I crecke·ael ... 

lciaec!aca fr .. tlle lacto .. 1 Narlaa Piaheriaa 
Service ia Weelli .. coa Scace ara e.,.ri .. at, .. vicb a 
aaw vay of cracki• •itraCorJ HI••· lefora 
juv1oil1 eal110a l•••• clle lleccllerlee, 1cieaci1t• 
iaj1ct tb .. vich a tiDJ elaccr .. lc ,... 'ftle , .. 
re1po~d• co a 400-llilollerta ei1 .. 1 .. ltted fr,,. 
.. nttori•I '°i•C• i• •- •IDll Cll• 1 .. 11a aaa 
Coluailti1 rhera. 
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All aatea .. oo tlle taa f'iclla .., tbe aianal fraa 
the aoaitoriaa POi•t• aDll tllr~ll iaductioa c~rrent 
erivea rbe circuitry of tlle cbip. lacb t•I coataioa 
a aicrocbip tbat ia prear.....,. to eait • u••que 
aiaaal vnea acti.reted 11y i-tioe. 

The aurvival, diatri .. ti .. , aad Diaratioa rate 
of the aalaoa i1 recorded vitllooat lla•iac to haadle 
the fieh ~uriD& tbeir j .. rD11!7 to tlle aea. ~aceeaive 

handliaa can cau•• atre•• aaol .. atb. 

The iDforoatioe collecte4 will nc rile4 on 
c-tl!'r·. 1.ater r:ilia 1ear, ec:ieatiata 11i 11 be able 
to call up tac hiator, of iaolivi ... l fieh •• they 
•iarate. 

la the laboratory, tlle ec:ieati•l• viii atudy 
the effect of toe taa oo r:lle fiala aad ~ete1a1ae th~ 
aiai .... aiae tnat could be U..rea .. ted with the 
aevice. 

The packaae coateiaiaa t~ .. c .... and 
aicrochip ia I~ ailli111tlraa IOlll e..i 2.1 ailli:aetre• 
in di ... ter. lt ia called a paeaive integrated 
traaapoader, aad 11•• develo,.... lly ldeatificatioD 
Device• of Den•er, CGlorado. 

':be Boaaewille Power ...a•i•tratioD i• fiaancias 
the work becauae tbe Of¥aaiaatioo ia reepoaeible for 
fiadina out vii•~ effect hydroelectric po-r plaata 
have oD aiaratory fieb. ('nlia firet appeared 1n New 
Scieatiat. 16 January lill6, tbe weekly reviev ot ~­
acieace aocl techDoloay.) 

A·crn1111il!l·achiev ... at:· CC!!f.Ceriaed·dent••t!'I 

Coaputer-aided .... factoriaa .. y aonn coae to 
the oenttat'a office - aad aettiaa a tootb crovDeo 
viii never be the ..... CoDe viii be that lockjav 
feelioa Vhile a aold ia Dada of Jour aouth, &one t~e 
oeed to ret~ra ooce or twice to baYe t~e crovn 
fitted. lnatead, tbe deatiar viii .. ke a d11ital 
" .. p" of your teetb, tlaea .,.. tbat .. P to turn out a 
replaceaenr tooth OD tbe apot vitb a 
preeiaioa-ailliaa ...cbiae. 

The ayatea ie the braiacbild of Fran~oia Duret, 
a 38-year-o!d dentiat fraa Greaollle, France. Uaina 
ni• wife !li1abeth •• a 1uiaea-pi1. be recently 
deaoaetrated it for a 1atberiac of deatiata. Duret 
fir1t poked • 10-called optical probe into 
llae. liuret'• -.ch. lbe probe, ..,c; auch bi&ae..­
than • ciaar, vaa hoolaed up to a Diaital Equ1paent 
Corp. aiaica.putar. ' .hrerdi-•aioaal i .. ae of a 
rov of teeth appaered oa tbe ecr .. a, iaclud•DI the 
lover-Tiaht pr-ler that aeeded cr-iac. Then 
the coaputar da•i&Ded a er- aad a•ided the 1rinder 
in .. kia1 it. 'Iba vbole procaea tool! aDout an hour. 

D~ret, vbO hea l!peDt 14 Jearl vorkio& OD the 
concept, h•• joioad with lleDDeOD lataraational, a 
atartup ia VieDne (aaar LJDD), to .. rket CODl9ercial 
•Y•teaa eapeccad to atert et 111,000. lteaaaoo i• 
lookina for partn~r1 i• Ja .. a aaol tbe us, where it 
bopaa to hit the .. rket .., aarlJ 1917. llapriDtad 
froa the 2J Oec ..... r l,.S laaue of la11n••• Weea, 
Cc) 198S by McCr1V-llill, lac.) 

Whe• 1ner1r·coaaclOt1a ....._. calla about their 
h- coepucera, tbef MJ - tlle -hine iD ch1 
ba1 ... ac that control• Clleir llDildl .. '• neeci•t· 
·n.e device, called Dia .. , la a a,lD•off froe reaHrcto 
ac the Uaivaraitr of Liaara.i .. , la eouthtr• lveden. 

~ved1a he• iaetelled IJO,OllO lleat PlmP• of 
difrarant 11 ... ewer t•• ,..1 tllree J••r1. 'nl•J 
t1ka heat fraa 1ir er 1Mter .. tel•• a ou1ld•D1· and 
put it iato thl buildi .. '• ~ti .. •J•tea. AlthCNlh 
h••t PllDP• ere cbaap ta ,.., t.., are ••P•oaiv1 co 
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ltuy. "So ,_ - t• IN9 dl9a aa oftaa ae 
poeeibla." .. ,. .... t .... t .... of tbe .. iwereity. 
i. lara• 1tuil•i .. a. tlllia cnaltoa • pl'M~- .,, 
coatro•. !loct~ical .. itc"• vill at .... ye 
avitcb OD tba fint ie o li• of ,... •• for ea-l•. 
ratoer tbaa bal.-i .. tM i...a4. A c_..tor. 
i.-wor. eboal• -ily W. •le tD ..... tbo ri&bt 
decieiooe. 

lea&t•- ficat ..... t.,.. a D-rical mdel ... 
tbeo a Prasr- te ~ - -a.ti .. -cbi••· lut 
... c-1• oot fa..I a ceGl'lllt•r to lla .. lo • ...,. .. 
clla-le of diaital ... -1 .... data 
•i-lta-•lJ'o - ..... iamet DiODa. 111• -cbi• 
caD 11 ... le 40 ci.-la of .. ta. frca aouora aod to 
coatrola. (111ia fint ..... r-' iD ... ·SciHtin. 
Loadoa. 6 r•narr l~ tlle -Uy rewa .. of 
acie11ee eod t_._l .. y.) 

A·baa4lleld·c!!p!!!r· ... 11••·aa·tlle·oarellooee 
-r11er•e·fri ... 

Deelltop pe~l.c....,een llawa bolpod aut-te 
ta•ll• f~r aillioaa ef •ffico oorltere. lut what 
about tbo aillfoaa ef ...,,.,..a iD factorio•. 
vanboa•H .... ocmr --.iacoe llbore a doelltDP 
c..,oter. or owe11 a ~le. ia iapracticalf 
.. t,ooal 0.tac ...... or r.c. ia aillorica ....... . 
tbiDk• it baa ltM ...-or: tlla firat baodbeld 
c..,uter tbat ia C08119ti•l• vitb tba 1111 hnoaal 
Caaputar. 

Like aaiatima ......._ •• data collectioo 
taraiDal•. tlle too aad a llalf poood O.tac..,otar 
lot• a varalloaao ac fac£ory oorltar •oickly aatbar 
dal• for a ~teri ... &-tor, or 
aateriale-baodlima .,.tea. aliaiNti• tbe Deed 
for paper form. lillC ltM IZ.'9S O.tacD11PUtar 
proaieH to lie far _. flai'la tllaD a eiaph 
data teraiNI. It ca .. •na-d fr• aDy 
Ull PC o•i• -t'-l c....,.a:er la .. t.qaa 
ratber tbaa llle p19Priatary ayac... ueed for data 
taraiNl•. Acc~ima t• official• at llatioDal 
Datac..,utar. a - di9iaiae of 11-,aar-old C:O.,..cer 
Syet ... Eaaiaeari .. lac., diet faatora eboold aake 
it aaeiar for caaC4allra te tailor tlloir pro&r-• 
•• aeeda c:baaa•· ('-ri•tad fr- rba 24 llarcb 1916 
ieaua of .. eiaeta·v..Ji. (c) 1'86 by llc:-clrev Hill. 
lac.) 

rattero·rec:ogaitielll·far·oot•i!g·iaapectioa 

lbarat .. ..,. l:lactricala Ltd. (111&1.) 161> 
Diwieio• will otiliaa pattara racoaaitioa •Del 
iaqa proc:aHi .. •tllallal•Y for wldi• 
&Depac:tioo. 1-ia ia ... of tlla tacboiquaa of 
--do.Cruc:Un taatima CM) ware pattaro 
racoaDitioD ... !...- Pll9C09ai .. ia oaaful. 
Otbar tacbai ........ t ... ln aaclliaa wibratioa, 
eddy curraat. oltr .......... acouatic aaiaaioa. 
'nluo HDaora prwUe u..arc-c i•foraatioa abaut 
, .. i•taaricy af c:rtcac.1 ...,....t,, a.a. drilli11 
aaclli1tH, aircraft ..... _. ,__bro. Aue-tad 
tacll1ti4ua• for ""' co.Id Ila ao iaportoot oraa for 
••Hlopi• coaatriae ....... tlla aaiata-• of 
aac•iaery, poomr pleat• ... atroctur•• i• 
crucial. 

}/ UllIDO/ll.609, 14 faffllar, 1916, 
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Ill er•it ·ef Clll 

Clll. oir ~tar iat .. ratod -facturi... •• a 
etirat .. y for vi .. i .. i• aaaofactori11. ClR i• tb• 
ebariaa of -factori .. n-rc•• related to 
i•formti- colloctioe, etor .. e. prnce••iaa. and 
dietri.,.ti- i• aoc• • .,.Y aa to -.ti•iae tbe 
pert-• of lba total .. 1:e,..ri-· lbi• iacludea 
tlle i•foraati- -~••oar, to coetrol prodoctioa 
-.oipaeot. 'Dia, ... - ia tbat ClR i• awaaleble 
to aayoao; lM bad - ie tbet y .. .., beve to 
cbaee a few roiaboolo llefore yoo fi .. tllia particular 
pot of aold. 

- Uaifora eaa1 accoaa to ltuai•••· 
eaai-ri ... a .. factory data. 

- SU.,ler ..,...Ci .. of data •1 eliaiuu .. 
C~y probl-. 

- Timly availability of _. prodoct de•i&• 
aad ... i-ri• claaaa• aoticao to all. aDCI 

- laalisatio• of a t.,.. cloaod-loop coatrol 
ay•t- i• .. icll -t-catl productioa aad 
-torial• luuldli .. -.•i,..•t are tiahtly 
coopled to tll• ...,.factori111 plaoai• and 
c-trol •y•t-. 

lt ...... lilr.o a &ood idea, aad it i•. lut 
before yoo roe "- to tbo corHr atore to 1tu1 a llo• 
of Clll. talr.o a l- al lllaat '• io-lwed. Clll'• 
praaiaed payoff ie llued .. tbo aHuaptioa tbar a 
••••rallle u.,rvw ... •t i• data accuracy aad 
coaaietncy vill " ••rivff fr- allari• caaputiaa 
n•-rc•• acroaa -b traditioul fooctioaal 
._..ari .. a aa -rltati ... o"i-ri111. aaterialo. 
prodllcci ... .-ality ••••rnco. acc-ti111. b-o 
re-n:••• aad a-ral ......... t. 'Die iaplicatioao 
of tbie aa....,tioa ara coaai .. rablo. 'llli• article 
oiaa to .... liallt oa tbaa by diacuui• a 
par:icular eowir .... ot tlaat. oa tbc aurft:e at 
la .. c, -1• appear to ... Clll. 

'Illa •icroaleccroaic Circoiu Diwiaioa (llCDi of 
....... , &in:raft Co., a.a.. loacb, Calif •• currently 
•••oalllaa a warioty of bybrid aicroalactrooic 
circuita. llCD ... rate• ia a wartically iatoar•t•d 
aaaofactori .. •t-n: tbe diwiaioa boJ• aubetrata 
aod aaaicooductora f~ a aiator •aviaioo aoo aolle 
llybr" circoita ia -11. r ..... i&ad packa&H to 
llit&bo• divi•i- tlaat aalr.e lasaor •fat.... lb• 
boraetically aoalod paclr. .. e• coataia aaaicoaduc:tora 
aad otllar ai•iatorilld c...-•ca. About 121>, OUU 
circuit• era prooloc .. per 7ear, ia .... 400 difforaat 
warieti••• aaaarati .. aroo .. 17S aillioa i• ••I••· 

llualla• llCD race.Cly .... , ... t•• facton tbat 
driwe aicrocircoit coat• aod dotarai•• tllat 1:110 
tocllaoloaJ of .. wncod aaaofactori111 coacapta auc:ll 
H CIN wa _...to acllian tlla ieoalit7, 
productivity. aod coat parfo ... ace lewela .... ..,., 
llJ tlla aanatplace. ProaraH to dote II•• ruultod 
•• , .. coaci ... ta of .. , ... ,, ..... aavoral ialaDda. 

'nle cw co•ti ... ca era.-. op of .,,ucalioaa 
aroupa tllat -cete oa eitllar tba boaiaeH or tho 
e11i-ri .. ....-car. 'llae llll•i••• c....,.a:ar ia •• 
1111 4Jtl .._, .. IOI ... c:.s .... r YN, C:..oa .. u 
of tu -fact•ri• n_rc., ••-•aa ,.., n > 
•1tt• eucoci .. • cu ..._, .... c..,.tar iocl"'• 
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t .. e ...... ~ ..... erller ....... .,_ •tat-
•rat-. u •l l H I• CGPICS ....... rel__. t• 
•ill• of -teri•h. -ter •~ti- ..... u .. _. 
..... , ... i-t•rJ --'·· -t•d·~· 
~·•..-u ••••'•· ..,.. _..... rel-. 

1"e ... i-ri .. ~- i• a MC WM lll7•S. 
It i• .... t• 8'l"9rt cift9it ........ -•,.i• .. 
•ll u .,..,eical ••ia•· Wirt-I t-.i-l en ... to t• YA& ie l'N9i-.C .., • ... T S,.t.. ft aitcla ... 
.. ltHnet LAii. 'aen i• a ki... to __..r 
•i.•ieio9'• ... i-ri• ~er. 

1"e -rel iel .... a-1-. • --tic 
-teri•l• 11:r....-rt •J811:9 ltlla i• _ .. , Ml'YRM 
., n- racb. .a. --ic •t-.e _. ntri-•l 
•r•t- i• t••tell ..... i• .. Ima ells._. oet .. • 
....,,..,_t for t• fl- racb n.t cureo&.IJ et-. 
tM -rlt-i•-..nca• ('IU) 1-., at tile._. of 
t• c-...tel." •••i•t .. -'oct-ima (C.W) Ii•• "lllle 
CM u .. i• -l•t .. ndl a eiia •f --ic 
•H-lJ ... teet -..i.-nt f- ee-r.1 111-ric, 
Bevlett-Pacbn. _. .. ._ ..._trial ....._,c. 
Diwieioe. & MC .... ecol....._ Q9 It.a -.. H • 
te•t Nd. or •NOf of -rachrima (ftll), liee. It 
ie tllla Pal a- •ere •ll - .~ti- ....... t 
... -teri ... -trol ~ ... ftrifi .. . 

~red wit., -t i..C•llat&o-, ..... m:8 i• 
• tecll-l .. icellJ ....... elactnoic• -'acteri .. 
••••t. Yet t.,e •i•i•i-'• ... ior t Ilea 
u- for coacen. ~titioe ia ..-a.. tM •tat• 
of tlle ert. le dlie •iwieioe'• nlUiftlJ 9llort 
lli•tor,. tMra ...,,e ._. -jor ~- ia tile p .... 11Ct 
Ii•. At W ti• Pe •iwiai- .... CI 0 UHll:e for 
oiaitel .. tc .. e; - it .-.. 117WW ciscaita. 1111• 
- ... ere 11- fr• ...-riace tMt ll:Mq'• n•i .. 
prodact _, eot Ille t-~· •· 1'• •tratasY for 
•11rwiwel ie tet Ille 8 Caot• ..... 

To pure• t• c .. t• ...., ~t, ...... .CO 
•et "" • Cl• pn19r• .... r it• l'roll8Ctiwitf 
l•i•eri• Deperc.nt. 'Die pf9Sr• atefl lletemi_. 
tllat •1M• .CD'• .,iallut prioric, i8 t.,. - tan 
•110111• k to i..,l_t die lliHima •1-t of ita 
-•11fact11ri• reoourcH pl-i.. ( .. II) .,.co.. 
'lhi• .. , ..... , .. ,,_led to crutioe of u ..,,__,. 
•MP floor c .. trol (SPC) ~•II:- projact. 

'lbere are tllr.. cetesr.ieo of SIC a,.toe 
re1;oir-ats: foacti-1 ~i.--.ca, perf­
re•oir-•to, ... -.&.ac .. CU an:llitact~. 

'r.le IPC' • f-ti-1 ~i.--ta - ia tan M 
o.Wbidd ialo foar ••-•ta: co.fqarati .. 
coatrol, priorilJ coatrol, capacitf coet ... l. _.data 
collectin. 'llloa coafiaaratU. -tNI •l-t _, 
•••ore ,.,., eac• prMact i• .,........ ta &-. • ...,.r 
e11iaMri• redoioa lnel, ... tllat tlle tracoUilitJ 
r•••ir ... •t• are .. c. C..flalar•t'- coetnl to.Ilea, 
t.,.rofon, tllat all -i•~ te nl--' •rW.ct 
dHil••· praceH plaoa, •ro'9ctU. IU. ..n ..... t. 
•M -r•ocatioa ataffi .. .-..taact- -c Ille 
evolootcd i• tall90 of ..caal .. ••••••ciao. 

1"e prioritJ cootrol al-c -c plNri .. die 
••ilitJ t4I occept ... -i•telo _,_c-U. onera 
lllel .......... ,. ...... to_, ............. ,_ 
., , .. -cari•l• ••-re. It -t ••••-We 
datoilM HIMdaU .. 11J wrll caatn, ... _.w. e .. u, 
dioatclt ,...,re, ••Ip wn to wr119taU- NMd .. 
priority, W4I prowl .. -f•t•im& .....,. acac.a • ....... 

'nle caitaCiCJ -tr•I al-C -t ,.....C 
ooc••Cia .. , .. , • ., era 149atlfi ...... ..c.iel ..,..,c, 
a&iliani• ..,,iata• ,,.. .,._. •IUaaclee. a. 
iapat/oac .. c c .. crol r...,i: la ,_.r ... to lllfllllalK 
HriocioH la i..-C _. aetSlllC ••-· 
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111e •te collecti- ••- -t co,tion ell of 
t.,. ata.ic 1-.1 •ta ...... to _,,. Ml:• ...... rial 
ace-ti .. _. fi-i•l -;... 111e factor, 
•t• teniMI (pDf) -t ..... rt ..... lie,eo.N a .. 
Mr C.- i .... t. 1lle .... -t al- ..... rt 
ic..-ori_t .. iutrcti .. •iapl.,.. 

1"e ...., floor -nl .,.t•'• perfo~• 
"'•i~r. an~..-_...,, .. timrrritiul 
aetcracti" M~ tM -Uteti ..... raton ... tlae 
pnceaaor •-th• tM SIC .,.t-. ... ti• 
truaacti- an -..ctool to llaft ,........ ti-• of 
lcH 'tU• - aecoM· 1111 11:.,. a1: .. r ........ rr 
n..,.... ti•• trill -.....1,. ...... oa tbe c-leaity 
ot t.,. ... rr _. tM iater.el •te otrct•n• • 

Up to tlli• ,.iot, 11:M ...... llCD SPC •J•t­
loolia _., lilt• 81:.,.r Sl'C apt-. llllat HU it 
ar;art io it• ........ ,. - - • ..._.. Cl8 
erc.,itect.rc•. 1"i• ~i• iacl .. e• t.,. lillliqH 
-..... to i•tacrate tM UC a,.11:9 tri.n , ... _t ... tic 
-terial• .... u .. -.af,_.c _. tlle c...,.cer ai ... 
-foctari11 liM. 

&e ,.,. cor.retom of ito ..a-ce• SFC •J•t-. 
....... llCD eclacted _. i•talled a Strotu/J2. 1"h 
l2-loit. r .. at tolar..t QlaSlllll:er Mrieo io •e•ia_. for 
-i•t•"-t ..... ratU. tri.t..._t .. te loH or 
perfor.aaca ... ..-..11:a.. ... tri.t- •J opecial 
....,ticoti-• aoftwan r-..i ...... ta. Tae faolt 
toleraat arc.,itect-a _. traooaetioe procea•i• 
orieatati" of tlle kn. WIS (rirt .. l operati• 
opt-> .. 11:c.,.. aicelJ wit., t.,. r ... ir.eau of tlle 
..... en src .,n-. 

,.. ..... _ .. src .,.11:9 tri.l .. iaterf•c ... to <•• 
...,. ... to i•toant"" vi.ell) tM llaoi•H ploo•i• 
•J•t- oe tlle 1111 4Jal ... tM ... i-ri• •Jota 
uecoti• .. t ... KC WM. 1'e .,..,.ical ,.11:11 for 
tlleH iaterfaceo viii Ille .,la.,........,. ,_icatio• 
liuo cepe•le of ....-rtilS peer-11:.-....r HHioa 
protocol. 

Oii t.,. ollMlp flaor. 1• re. tri. ll HrH •• ,.,. 
•toc•on factor)' .. t• teniMI. 1"eH ter.i .. l • vi 11 
perfon t.,• •-• r-u- of iatorfociac to tll• 
vort•tatioa operator _. oarYi• .. • otorc-aod­
forvad •t-rlt .... t• i•torface to CM liH 
••i,..at. 1"e I• re. trill_, to t .. o Scrota• 
(either wia a LAii or •isa:tlf; ~· clloice• ore etill 
Mill n•l-£6) ... to ll:M C.tll Ii• •••iPllO•t (ri• • 
.,iall-lnel •rotocol tllat ••- Ila• 1et to M 
detemi_.). 

'llloia lo tM eni,_.t, ... CM ••r-C•n •••• 
for it. ht nee title liai~ otep 11: .. ar• Cill 
pnMlece• ,,..,_, _,of •ic• are iatertviH• 

tecHicel ... ··--• i-•· lac••• May 
tecNicol •uilo are aat ,.c r ... 1,,.., ,.,. scope 
(oM tllanforo tM caet ... tM ec.,..ale) are .__...c .... -...... 

C:.ocen ..,.,. t• ..... caaplailJ i•cr .. uced ltf 
clla iatesr•t .. arclticactwe -• •i•ioio• --a Clle 
,rojact ..,. ... ra. .... lllel'-"a ~ tlla ,ur•oit of 
Cl8 i• coa rioltf, _. tllac ....-ot of •r• hl•H• 
i• CH Rf to So• Otllera .... -iaci11IJ t .. ac if 
l•t11recioo , .......... i• ,..,.... ., ..... ,,, ... . 
, ... ,.....t !170C•, Qa -•si ....... -1.., ceatrel 
.,., .. nil 11e ...... 11a111e. .. - .. - c• 111-
- co .... ,,,,, ... ···-., ....... - ...... ,ot ... . 

Oftr , ...... , -·· ,.... •• ..., " ......... . 
cal IN for -r• to ...... .,., • ..._,.,..., 
pnjacto. 'Illa • ....._ - 11 .. to ... ,. , .. 
re..-illilitf for ,.cci., .,.ce.e cer:1&cl1 dofi .. • 
aM a...1-cM, ... ar--not• ""°"' for Cll• 
project• i• ... ..,,, • ..,,~. lat t•i• rai••• • 
...... - .. , ., pr••-· 
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1lle fint ie U..t OeH &nM""TeOt• 11roj9Ct• 
-t•• ... _ t .. -~ a _,,.rt .... t• 
-.nciate t.- •~r .,.ta9ic nlati-il>e. ... 
- - ttie ~ .-.ae ~...-tba tM tlKMical wi-
_. a.a -re ~re-ti• t• - wU.. 11.c -
atilt an .. t aetti• • ...,.., ef ttie •t•lll'riH wi-. 

llllea - .. &et tM Htelll'riH -~-. it _, -
IM ~ti'l• witlla eitllaer tllae tocllaeical w t• -r 
wt-. Fer ...,. ••• i• ce.._ati-• lib ........ 
••n tMr. la atre._ _,....,. - Mlwba •~•­
... c•tnllba c-t• at doe •-t .,...illale •-•· 
it _, M •ifficsn to .. t ce~ata ....,.n fer 
llaroaol c-•t• lm Cl•. 

111aen ia alaa ttie 111:..-.1- ef &•tti• •ff icieac 
f ... l .. fer t• .. _,.,....t _. U.l-tati­
effert. & -n •iwiai• lib ...... .ca c-•• 
... n, ..... 10 .. r c•t •f it.a -· ..... - • 
11nj9Ct lia .. ...._ ........ n- c-trol 
ayataa. Siece .. rt.an ..... a.,....t coata an eet 
c .. itali ... at ....... •iriai- ...... n .... atre._ 
eri~ tllaat .. i-C...t ia C .. will .. liwer t• 
•nmi ... Mtief ita. 

1ec .... .utF ef ttie .._fita of CIJI an 
8-lM to n•lt r- t• ..... t.rel• - co .,. 
anater t.ne t.llae - of it.a .. rta, tllaia at.1'111111 
niileece i• llaad t• c- ~- &fur all, ial_.. ef 
--t'- an •nly el~ •f ...... -1 ... 
C•tnl ryataa. '1lle 1- •iallat at .. lie cl...t 
tllrwalla -• iateneotta. or tan.all ..c-tic 
liaUaea ... allaar.. .... It ia wary •Uficalt to 
ll-tify tllae ..... taaa of .. a.c-tically cloed 

•- -r a -ny cl .... -· 

&eat:aer •iff icalty ls tllaat .... rc.a.tal 
krriera Ilana .... ia aiat.aeca fer - tim. 'lllaa 
fl .. of i•f-ti- ia _., araater witllai.8 -t•rial 
coat.rel tllau kt-. aay, -t.ariala c•trol ... 
11r~ti• ••-'•· lo U.. wal• of a c-. 
iat .. rat .. •ataNH ia eel ra .. ily ~t. Ia 
aicn:alectroaica .... ractari•• tllaere iaa't ..._ a 
atr-. _.. for .. •ia• ... i-rl• to M tf&llatly 
c ... 1 .. to 11nc••• ... i .. ara. llllila 11toiacillility 
d11a -t M c-ical:M f- 11ncaH ... 1-l'i• 
to tllae •~act ... i, .. re, a INttar _, to .. t•i• 
•iallt k a nar .. _.., tllaat .. •ia• -lyata coal• 
aaa to i .. atify wiolati ... of •~illaility 
at ... ada. Ia tbia _,, .. •ia• -•y•i• ma•t 
awolft to aa -.art ayatam. 

.. nwer, ... l-ri• ........ -t •Y•t­
r .. ain •iffaraat ctlall9t•r ~-r• attria..taa. 
... ,_ri• r .. aina ._.iata na.-M to •iataia 
cnatln -•t- ralat .. to ... ia• ... i••ri•• ... 
• Hr:y .-rral c .. to ace-Uta .atria 
-1,.1att.... .....-t ayataaa, - tM otMr 
...... ,_ .. fut ...... cial •roc .. •i• ef 
nlattnly la .. • -C• of .. u. 

reccor:y c•Cral c-..Cera _, lie aacr-ly 
nli•t• ... al" C#&llla ef tiea-critlcal 
traaaectiH "rac•HUa• ror tllaaaa r .. -• ic ia 
"nkllly _, .. co iataaraca c• camp.car unwara 
"81' M• 'lllia will M Cr. alt t ... t .eitil 
aaaociatiwa .... riaa are coalt-affocti•• ... ctlall9t•r 
..-r ia •aHr .. i• ""' (llilli- of i•tncltiH 
"8r •tee_ ... ,. 

'Ille C-.ld 11ro•1- ta nlac .. Ito ollt.alai .. 
coe-- wicllia a '8callltrali ... .,.,.,_,,.,. 
onb-c. Oac• a -foctuar 4Clll0fta cllo &HI 
el .....-.. a -tam ....... cllo -fact•ri• coacrol 
ayac- wi II .... co M aa-•li ... _. t.a•t.-.ri•n 

co --'•C• _, -f accwrl.. -"'-·'· ...... 
- roaf, kt Clla CHC af &aMrali ... •fCwara la 

'

nacar c11aa CM ... , •f ...-1au ..... ,, ..... 
•iar ... r•i .. clla aHC af .... air•••• ._.licatiH). 

S-11 .,.ract• •it.a cu'c affan eo kiU 

- ll -

a-ali ..... rt .. n .... CM ~.ca csltan _, 
eet _,..rt ot ... anio ... a-ric • .,.c .... ee 
-•ati-. 'lllao n•lt 11aaa .... tM .... uferaci .. ef 
_, •iffernc _. •isllaly cut_i ....... ractari• 
ceatnl ayat-. So t• ce~rata ••-t -·c 
•-•• a. -rt -rtwera _. tM -rati .. •iita 
caa•t. (ly DaYi• L. D•ct-. a -i•r c-ltaat for 
-ractari• 079t- at ...... &in:raft ea. ia ..... 
luctl, Calif. - I r•reor:y ltl6). C .... irietH wit.II 
,.rm&aai- ef .. t_ti_ ..... i-. (c) 117 'teclleical 
h•liallai• c:.ai..-r. L .._ ... l...,..tnat ~·r -
all rf&llata nae~) 

llllaita t•n an _, -••• of ..,..ra .. -a i­
focteriao ... _.,.. • tna ~or iauaratH 
-foctari• (CD, auto ia tlla .... 1• t ... ,. tM aa• 
tnoca i• tut tllae araat •jority of -i•r ......... 
(cllaiaf 0"8CatiYe officer•. cllaief 0110rati• officera. 
•ic.-.naW.ata) of t• .. rt•"• -factari• 
c ..... i•• "- - c- fertlla to eollrace ... ...-ta 
c .. ia t•ir cempaiaa. Ia tllia article, w•n 
••lece tllo .aay ..- for t•i• U.Uaa _. offer 
- i .. aa - .,_ t• a•t t• ..... -t aapport for 
cm. 

At tllo oaCaet, tell .....-•t aet.,..i- for 
cm io .. ..,... 117 t•• ta .. c .... ter iataarat .. 
-roctari• itaalf ..... -" .,.cifically, 117 tlla 
_. c...,.cer. T- __, a..C.tiwea aeill wi- tlle 
~tar aa .. .-,. •t • ally, ... u a coot. 
•t a c .... ticiwe aaaat. llllaile t•i• wi .. will 
c ..... a aa -n ~t•r--iaatd aa9Catiwao c-
al .... Clla 11n-• ef tlla .. .,. c-rer oftea 
wacana a.a ••C ...,_rtaat von io ~· c .. 
c_ .. , - iotaarac... C.,...uro ... _..ra 
i•f-ti• uc ... 1aay ar:a •nly t-•• tut •Il­
l.Ila iaC8'ratiH. 

....... to •iffaaa aay laitial ... atiwa reactioo 
to CW, it ia oft.ea HMfitial to ral ... I it witll a 
•roMor ceac..,t .. I te .. 1141Cll u .-.re iatqrated 
... rect•i• , .... ,. 111111 ia •"- • ..,.,.rt .. .,, iu 
tlilraa llaaaic c~t• - CUI. total ... litr coatrol 
(tqC, .... ja•t-ia-d• UlT) •rod11etiH 
•ri•i•I••· Ro•fl& fnm a focao oa Clll to 11111 baa 
tu ..... adn•taa• of allifti• -•fact•ri• to • 
aora atrat.aaic coeca11t .. 1 lawal ...... , f1119 tlle 
allo9' floor lawal it c.rrHtly occ..,iao ia uar 
aaecatiwaa' ...... i.e., iaa't Clll j .. t •ra 
.. .. fact•ri• aat ... tioaf 

'Illa• too, w _, c ..... a tlla aarr .. wy i• 
wicll •-tiwe• c-•t•ar clle ac°" of 
-racc•ri•· All too oft••· -ior ......... , 
loolla at cllaa ca .. Muafacturi• •• -a•i• 
., ..... ,i .. -11 • 111 .. cllr; tlliak 111• ....,uca .. 1, 
to a ••l:Y aarr- aaa-c of tlleir ..,.retioao. 

Joa .. rri•tH, tlMI fat•ar of Clll. llaa 
Htoli .... aa • llaaic Cl• t-t nn -•facturi• 
iacl.._• tlla ••tire ..,.ct...,. tr: .. ... ,,. t•roaall 
., .... acct .. tllr01C• •tacriktioa ca af t•r••I• ••r•ica 
... ..,...rt la tlla fiat•. ly enact .. cllia •• -
coaci_. .,.cch9. - ••-r .. a coaai .. ratiH of 
tlla cocal -factari• "rocaH ... CA awalaace 
tetal coat, cocal ayac .. "l•ti••· F•rtllar.ora. 
,_,, .. c•i• wt- Ml"• .... ac• ietrac...,.ey 
c-ie&U" ... cre.,.recioa !lay ........ cu .. ., 
wlh camp_, •....-•t Ilea lluilt ar .... r .. ciaaa 
ia tMir o .. aaiaatiH. 

._ .. of tlla "r••- •f aaliaci .. t• u....-ac 
._...re fer 111'1 I la• ia tllo He ........ ef cu 
c711ical UI ••faccwri• U99'•Y aaocutiH 
affican. lltMiH lino .._ tllaat _, ef tll09 c-
fr• laaal. fiHacial, or .. natl• 11aac .......... . 
alc ..... 11 .... ore c-i .. fr• _, .. c.rtaa latolr. u. s.r.,. ... Ja .... _ ... __ ,, ......... 
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tr .. iti_n, c:- fna tec:la•ic:at laac:lil&ro..la. I &a 
a n-lt. -t US t .. uec:•tiwee i•t an•'t all 
tut i•tereetd i• -fcc:t•ri... 11a.,. .... t 
....aanta .. -fac:tln'i• •• it -• fi" to 10 J'•an 
.. o. -b le•a u it will ...,. to Ile fiwe to 10 or 
nea 20 ,..are i• tile f•tllft. 

'llai• i••'t _ .. , t• Ile a •li&lat .. ai .. t tile•• 
eac:.tiwu - -fac:t•rilia j•t i .. 't t .. ir ..... 
,..., of t.IM'a an .... t• •i-i• -•fac:t•ri• •• a 
c:oet c:utn witla nlati"IJ' fi_. ,.rfo~• 
c:urac:terhtic:e. 'Ille c:~· • rrootwc:u tlaat en 
t•i• c:oet c:e•tn' • _,..., en oft•• too late. t­
eape .. iwe. of i•-ffic:ic•t ..,.lity, or at; of tile 
ai.o... T ....... -•' Ila• to Ile .... ~ of tile 
fac:t tbet 111• offer• lle•fit• tlaat all- .. to 
c:laaa&• t .. 11&rf-.Ce c:llarKterietic:e of 
-•fac:t•ri• eo tlaat a -f•c:t.ri• c:_,. c:aa 
a•i• ... -i•tai• c:_.titiwe .... cataa• i• aloNl 
_ ..... t •• 

Yet, tile -tioa of -rac:t.rha etratear rwu 
• •aiHt -lier roaolltlod: at •-ior --aa-•t 
lewele. If tlaen ie .., -..rec:iatic. of 
-•:'ac:twri• etrateay et -ior --aa-•t ••-•• 
(ia-~ -futwri• c:-•in l1awe a c:lurlr 
ertic:wletd ... -ic:ate4 eter.-•t of 
-rac:turi• etratearn it i• tialtla to Ille f-n 
oa tr .. iti ... l c:-•U of -fac:twri• etrat..,.. 

'Illa•• •eat witla •ec:hio .. aiao.t "rtic:al 
i•tacratio•. •~-tioe tec:lieolO&Y. •lat loc:atioe. 
c:~itr. •rodwc:tia •ret-. leiao.r fore:• 
c: .... aitioe. er.c. ..., -ati• .. t ... to •i-
lbeH ae oerr.i• •ec:i•i- tlaar., -• ..... .... 
little recoeei .. ratio• - _,... a .. rf.-c:tor,. re..i­
-rr fi•• to 10 year•. la realitr • .alli• 
•ec:iaioH oa tbaae it- is a ... oi• •roe:••• a• 
tec:llooloaJ', cone. eod alobal c-titift c: ... itioae 
c: ..... 

llllile tlaaH tr .. iti-l -fact•ri• etratear 
•ioft are a..oneet, tbq fail to _i .. r tba .. u,. 
M•H of c...,.titioo i• -•factwri• - tba wr 
c-•i•• an •anred i• tlla .. rut place a• -11 
a• i• tllair fiu.cial n .. n.. la footltall, llllat 
couet• i• tbe ... ia .,., -11 a c ... ltloc:u, 
r.acalee, pa• .. •• kic:te, ... ru••· a .. ltl ... • tllaea 
lta•ic• i•to a• OYerall c_.rir.iwe ra80Urce. 

Aaaloaou• •a•••• of -rac:1:.aril11 perfo-• 
i.cl .. • Hell f..._•Ula a•: 

- ._ pr .. act dewel..,.ot lea• ti•, 

- C-.letiff -•factari• 1 .. • ci•, 

1-Yee:orr taro•, 

- Qllalitf leYala, a .. 

- Total coat ,.r .. it of prodac:tioe. 

1 .. ior ..... er• muat coaci ... nr "' cloH 
atteetioo to .... fac:turi .. atrat•ar oltjecti•e• tllat 
... ,a .. tlaen Ilana of c..,.cui .. i• tlaair 
i .. aetr,. 'Ille co .. uec focue of tlaair tlli•i .. -n 
Ille co HaRll for c....,.citi.,. .,., .. ,.,. ill tllaff 
fu•j-•teh of .... 1.ccari• 1tJ llllicll CIMJ ere 
.... , .. i• clla real wrld. lo allorc, -faccunra 
.uac r.ca tile face c11ac, ulti .. cely, Cllef c..,.t• oe 
clla i.-ai• of cbeir -•ufeccuri• capaltilitr. 

Too oft••· aoeior ..... era dew Cl• or Id• •• a 
cecllaical .. ccer co Ille .. lqat•• to cu 1-r. •re 
teclleicel 1 ... 1. of ......... c. l••'C TQC ju•t 
iaa,ecci .. farce lfeccerf S.e't JIT .. relr 
i-Hrra .. i .. li .. a or r .. uci .. Ht ... Ci-•f IH'I: 
Cl• juac llooki• • few •...-on cosecur oo c11a 
e"°' floorf O...iouely tbi1 i• e 1U.,lietic "''" of 
Id•. Vian la IO fruacreci .. for ••r encaci•• 
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efficera i• tlaat Clll keep• ._..li .. l>ack ,.. to t ... 
ti ....... •i• efter tlla7 t .... llt tll07'• aol ... ·tlla 
"pro111-• 1tJ ••teaati,. it _,_ 

la rear• paat. 1-r-1 ... 1 ...... r. -re able 
( ... ell_.) to .,., iMiYi• .. 1 110c:•i- t-a.. 
c:....-tere. or otllar ... i,..et. llow, -
imc:nui .. lJ' i• tile f,.i:.re. a• al I tn•• pieces of 
prool>1c:tioe -c:!lliMr,.. •••i111 ... i,..et, .. urial 
.... Ii• °"'i..-t .... c:...,..tera ... t fit ioto 
.... ,..t... .... i• t•ro. ieto a total RIR •J•t-, .. 
- .. .,.~t llead •11-ltl .aka .. i ... ,,.... .. t 
...,i.. •ec:iaioa for a~ui,..•t Dr •rat- tlaat llo .. t 
fit i•to •• cwerall co.,..rate Bl8 •la•· &a tile 
•r•t ... to Ille ltoa&llt bec:ome larser ... c:~t acroae a 
witter ..-.r of toe(>a•r f..c:tioaa. tile ._,i .. ceetn 
laaa -n ,. c:-ntel7. O.lr tile c...-r'• 
eeec:•tift offic:ar a .. c:lliaf .,..rati .. offic:er <or 
,_. tile board of d:rectoraJ ca• .. ka euc:la 
c:-....,..i•• .._,i .. •ecieiooe. Bonower, tile con of 
••II larscr •J'•~ ie aucll tllat t°" - ... -•t -•t -..rowe owc:la l•rs• eapea•it•rca. Dec:ieioaa alllolat 
Id• plmi•· i-.l-•tatioe. ... ••• .. i• vi ll 
iecnaai .. lr cM .., oe •-ior ..... -,.• deek. ea.p..,. -•ti.,. offic:cr• c:a ... t .. lcaate tile BIB 
proltl- _,. 

... , '°" -.qan' foot-.tr..ai• - ldll -
to •t- frae tbeir ltelief tNt lllJI c:e•'t lte 
fi .. Bc:iall7 juatifin. llleir tlaiekina i• tied to 
ol._f .. lli .... i ... etMDt fo,..laa, •·I·• ratarD oo 
a••eat.e•t (&OI > ... •t preacet •alM <•v J, 
...i,_.t j .. tifi~atioe, a .. a allort-tera fieaoc:ial 
-tlook tltat ... lec:ta cooaideratio• of atrateaic: 
lteNfita (fledltilitJ. r .. uc:ff ..., produc:t 
tl•••l.,..•t le .. ti .. ) aed lo•-t•ra c:a.patiti•e 
aoocceaa. 

llbeD •i-" aa a tor.cl •roar•, Ill• c .. lte 
fi11a11eiallr juatifiecl llJ curreet IOI or lll'V 
fo,..laa. 1ba root of tu ao-call .. 
coat-jaatificatio• proltlee i1t tllat -•t c-•iea 
•••r awroocla Riii fr• a total •raar• •iet11Htiet. 
... , eeiati .. 819 plaea are a ... retn ie a ltott~up 
proc..••• a .. tbua lack tllc •iaio•. ac:...,., atrar.eaic 
i ... t••· aad c:alaeai.,.ae•• eec:eaaarr to aai• 
ca.petitiwe ...... taa• iD world .. rker.e. Total "111 
prasr ... 11...a owerllllalai .. IJ' attracti•• f i .. ecial 
... •t~at01ic paroff a. 

la -•r ca•••· it i• i9Porta•t to •i.., tile coat 
of a total •I• •rasr .. at tlla .. rsi•. 'Illar• arc 
.. ., projert• i• a 11111 proar- tllat wi 11 owerla• or 
....,licat• capital .., ... i .. projec:ta alra .. , ,1a0Nd 
or allocat•• for i• • ca..,••J''• fi•rrear c:apital 
pl••· Oft••· •I• pla .. i .. ef forta i8"ol•• • 
r .. iracti• of eaieti .. •••••· eapaciallr i• lli1•IJ 
~eetrali ... CGml'a•i••• 'lltua, it la i9'0rtaet to 
.. , tlaa•• coat• out of taa total 1118 prasr .. coat. 

Oftao, cop ......... , .. , .... , co au..-rc RlH 
IHlt tll•r ai..,ly are o•erwllal .. d 1tJ "•olucio•" 
i••'· Tll., a1·• i• a acar.e of •aralr•h ltecauH 
tiler .... , k.- wllicll of tlla ... , 8111 aolatioaa 
offer .. 1tJ tllair ..,. ,...,.,,, coeaulcaeta or ••tMlor•, 
i• Cll• ri&llt oea • 

To ... t• tllia co•foaioa alld paralraia, ... , 
c-.e•i•• I.ell Cll• orsaahatioul acruccure or 
acaffi .. tllat ai••• aer ... iadi•idual tb• cllarcar 
to pall taaetller tll• ••tirP. Iii• picture. Propoaal• 
for part• of clla 1118 aolutio• c ... froa ... , 
differeet aouR•• witlli• th« ca.pa•J• Tllue. top 
......... , .. .,., a•t• t~ ••• a cocel "'" ,, .. , ... 
ice cotal coat, or, i• particular, ita total 
..... fir.a. 

r1 .. 11,, __ , '°" _.,..., •• ,. too iaolacad 
froa tile cr--4oe• ••ca of caclleolaaical cb• .. • 
occurri .. i• CM wrld tod•J - i• caeir i .. uacrr •• 
11911 •• i• otllera. .., oelr are cn., ue..,ar1 of 
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•rotnH i• --f•ct.c-i• i• ~~•r i.._tri•• ... 
c .. atriee • ._t tllay oft ...... t .. fficie•tlJ 
••reciate tlle •n&nH <or lack of it) ewi•••t i• 
tlleir ..,. •••ian ce•tne. ,1 .. te. or •i•triliMati• 
ceetree. For tll•. • tri11 to a •l•t i• a wirlvi .. 
t .. r of a ..tifi-4-i•-...,,aoce. eoit-alli ... focilitJ 
vitll little •i•l .... e-.c._. .. nwar nal-..orl•, 
••rtr••1 --••ct.ri• 11ro•1-. llooJ enct1tiwea 
an •t eefficie•tlJ ie_l,,.. io tlleir "" 
liMa•i-•• - .. .,.facteri.,.. 

...,,. are tlle .. io i ..... i ... t lD 11111 
i.,1.-eotetioo. lie ...,,. .. n tec11>ooloa1 aweilallole 
ta.a. ta.a anraae c ..... , c-l• _,,_t ie tlM ... t 
10 Jure. ,..,,. neiet c ..... • ... oft•• lack tlloe 
._,.._. MCHHrJ to ca.e.e. 0.lJ .. llCoti- ... 
trai•i• will Ofttt- tlltue .,_ 11nlll- •tall 
lewela of tlle c_,oy. •t• tllat tllia .. tin 
article reolly •eala vitll tlle ~•tio• ... traini• 
of HOiDr ..... -.t: 

lotll -n• ... toe•ti- ... trai•i•• oa-1• lte 
aiw•• hll c-•i .. rati-. Tr•i•i .. ia th "-• 
ri11eati- tlloe ...,. Oftn. vitll> na&ri to 
-fact.ri• .aoleroiaati- tollq, tlle WJ io H 
i-rt•t • tlloe -· fra. Hoior ..... •r• to • .., 
floor ..,,., .... 

...,_rieoce •"- tllat c..,..ia• •-•• M 
11n.,.,... to _ .. io aac•H of tl,000 "r wrl<er ,.r 
JHr i• •• ... oi• .. acati.. ... trai•i• •roar• to 
• .,,.rt ta.a tecll11ic:•l ... C11ltval c._.a -e•earr 
for Ill•. SoKll •• -.oa.. •nar• 1• .. rall1 
n•reoaoto 51 to UllZ of tlle con for •I• ca•ital 
... i..-ot. T., ..... -t -t lte , ... ,.red to.,... 
•• oner uf ... •it .. a •re tlloo -t of t.._ are llffd 
to.,. .. , .. to eHen tut all tltair ,..,1. an 
edacatri i• th nrat•ic, teclloical, ... ,..,1.­
oria•l .... tter• tllat an oo wital to .. iatai•i• • 
c-..a.,'• c .... titiwe .... i• tlla f•tare. 

It i• cleor tllat tllere i• oo ... ic _... to 
aonn ~titiwa •Oll~J io -factari• or to 
let l°' - ... -t ._,,.rt fDr 91•. To olttaia llootll 
h • c09ltiutiDll Df CODtiDOel .. llC.~ioo, traiDi ... 
... j .. t •l•i• un vorls. :Socia afforu, clnot .. to 
llanHeias ,aople aacl tecllool .. J ia •Olll'Ort of a 
c...,•.,'• etr•t•ic oltjectiwee. i• tlle 0011 va1 to 
••••r• fatara compatitiwa .. •••taa• io aloltol 
uruu. (IJ' 'Ill- Caao. a portur vitll 
Arlllur Yoo•, ea.Itri••, ....... viler• Ila i• tile 
uti .. al director of iu llaaaf•cturi .. CoosultiD1 
Croap. lie VH fomer11 • wice-pn•i .. at of 
Art•ar D. Little lac •• vllare Ile ....... iu CI• 
Croap fr- iu formati•• ia 1911. 9at-tioo, 
I Peltra•rr 1916) (lepriatecl vitll par•1Hioa of 
lat ... tino ......... (c) ~J TaclaDical Pulloli•lliDI 
~J. A. Du•• ... lrecl•treet CG11pao1 - •II riallt• ..... " .. , 

A •••ia• ... ,roclactioo 11lliloeopb7 ...,, •• 11oJ • 
lritiela u ... focturi .. c09PaaJ ,.._. tut "riabt 
firot ct .. • ... "juoc io ct .. • (JIT) cecb•i• .. • •r• 
oot -H••rilJ b .. - for M-coocracton. Ao 
Hl'Ort•• io tlta , ..... rJ 1916 ie- of HOOCi•t• 
joenal ~· • rocla•i1n nf •• i .. aotrial di1c 
kllll• !Ir •ul•Dd• - a 11rocluct u .. ah• .... • !Ir it• 
lwedioll 11•reot - rooulc .. io • 11r .. uct tll•t i• 
1tro-.er, b•• locraa ... ca110cit1 ... i• I••• 
• .,•••i•• tll•• it• pr .. oco•oor. lo fact. t~o 
11rn)acc Ila• llooan •o •ucc•••fal Cb•t Cb• •role• llOO 
k•• re-i•croduc .. i•co lwdoo, ... Hclu1iwa 
11rocluccioo for world .. l'llot• i• ll••IJ co Ito c•rrie• 
nae at tH Vallofiold-tla ... oult•idl•rJ· 

'1111 .... flu for lH ••-cootracton iowoln• 
i• 1rNuci• CllOH eaf1t,-crtcicol 11roclucu ioch,.• 
r1•uc .. rojecc rot•• (Ull tn teo-fol• i• _. c•••>· 
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So "- -• tllil acllie,,..? ... icall1 a., 
... l-4• t ... i,. a llan lo:tll at tll• 11rocloact. tlle 
~l ... tlle elsille vitllio tlle ca.poo1 - fra. 
... icll a ... 1i1• for .... f1ctare• •JPrDOCb vo• 
diotitl .. . 

..._ n•i-iaa i•-taouoe 1till1, •111_.. 
coocl .... tllot tbc c-•J b .. • •eee~ re.,.toti-
for lliall ... lilJ ,r.)ducto, ecllliewd fra. a vorltforce 
trai ... ia 1lsi I led aalemltlJ vorll:. De1i4• ... 
11rocluctiD11 ... i-n alrau1 vora .... 11 vitll 
ui1ti .. ~ot 1up11lier1. 10 it ,_. l .. ical 
l• ~ • "j .. t-io-ti•• ...,...,.cb to .... factor• i• 
... iclt fioi11tH. fallJ iH~td c ....... t• on 
•lift~ nMJ for fiul aooeablJ. 11rod11et te•ti• 
... _ ... i ... 

,.. •ii ..... of coarH, lieo i• ••t••li••i• 
... ltail•i• a nlati .. 1bip vitb '"'Plier• villiDI 
to occ.,it tlle Mtbod of vorlsiDI. For. i• effect. 
tHJ •re llni• to nor tbe llann of .. iot1i•i• 
i•-tori•• of noels oad coaeietnt bi&b ... lit1 ........ 

11ti• vorls io carri .... t alt .. reed ti•• ... to 
.. aaraed ot ... •n Dll eocb -•factari• eite. 
....1 .... cl•i- -01 .... •tOI••· toe .. i• -• .. , .. ; 

- lt aatiefi•• • 110lic1 of full troceallo1lit1 
of c_,....t• ;11orte, •icll ....... 
100 ,.r CODl mT. 

- i...,ecci .. ca• talse place at coDYeaieat 
ti••· 

- eo.,. of qaelilJ, i••••loriea ... 
-n-i•~reare•• co• •• , ... •itified. 

- All porto can lte ao ..... led vitbout fear of 
revorls or rejectioa due to iocorrectlJ 
..... factored cC19POoeat•. 

(9acllioa11·• ... ·PrDclactio•·l11ioeer111. 
lS ,_rJ 1916) 

A oatioul focue for c09Puter iat .. r•ted 
.... r..:tudaa (CUI). ••id for lloJ 1111, io to It• Ht 
~at Craafield lta1tita:• of TecllD6IOIJ• lt viii 
coot tl.6 •illio• ower tile fir1t tbree J••r• vitla 
oearl7 ll •illioa cooiDI froo lM. 

ANtoer Hoot for Cl• i• tlle US ie c.,.iaa ... , 
veals, vile• S1lfon Uai1ereitJ will aoooaoce • 
•i•ilsr ioitiatiwe - al10 ia partHr•aip vitll 
ioclucrr. Salfon wice-cboocellor JOila Aoll-rtb 
••1• tllie viii co1t oore tbaa t•• Cronfiold w .. ture. 

I• ....... lb•l it• , .. , iD Hlt , .. ., tb• Clll 
iootitute ac Craofield viii belp to .. pood it• ~Ill 
ul'llot11lace i• tb• •· 

Jollll PairclDUSll, U• • •ireccor of 
••facturi• aod •••eloPMoC, HJ• taat hll i• 
tr,i• to HI I Clll, kt I• ... it• ca1t-n ua• 
ocaff trai ... i• Clll tecb•i••••· Me odd• cbot tbe 
US -..,, .... r•tooo and 1.,1 .... c Clll if it i• co •• 
e .... titiwe i• tb• i•C1roati .. ol urls1t•. 
Crr•fiol•'• CUI io•ci~aL• will .. •• iodapeodaot 
educact ... 1 cb•ritJ. 

.... war, it viii al10 vor• clo••IJ vicll rlM 
Cr••fiel• Collea• of lla.,.f•cturioa. vbicb 
Sir ... rJ Cltilwer, wice-cbaoc1llor of Craofi1ld, 
clai .. i• tbo lar1111t teacbioa ... r••••rcll ceotr1 
for ••foccuri• CICllllC!IOIJ i• &ur.,.. "" aacl 
Cr .. fi1l• '""9 Co eoCice OtlMr ..... tacturer• to Colle 
11art i• tba Clll 11roj1cc. 

I 
I 
I 
!: 
i 
I 
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Cllilftl' .. ,. tlle aia ia te .._ •a Mti-l 
focu fer ..._.. t-'tV!a _. n-ft• l• Clll • 
... _ ... tasetllel'. -hallJ - • -~ .... , •• tlle 
.... rtl• le tlli• -..n.- t ....... ,. ie tlle 8E 
11&iweraiti•• _. .... ractarfms l .... tri~•·· 

'IM Clll i•tit.ta ..... ita ...... la Octalicr. 
•.cart ... .._. .... • ....--..ut 
acc_.tatiaa. s.acialiat ataff nll M _ ..... 
fne l• te -i•t la aattill • _.. ... rati.. tile 
hii>dtata. (1'9!tar·-•1J. 6 r•naQ lW) 

II. .... · lCl ·et ·•iallt . .,.i .. ·Clll 

'IM c....-i .. _.•i•iari" ef -er,....., 
lriti .. ...,.1 ... (IL) ... cllaeical• ai-t ICI ..... 
l..aclid c....-u-i•t .. rat ...... ract•i .. <cmJ 
••c .... a, .......... tllat CDI fa a __ .....,. 
•-rt• ....... fact•i .. atratear. 

-... al•,. .. ,. ~t c ..... ia• -c ..._ • araeit 
atrat..,. fer tM - of CJll. • aapa •iu Cr•t ..... 
af IL .-.i•i•l'J latal lilt-Ci•· -..t if ~ an 
aot -ttt.. te it f"9 t .. cllai- .--. t..,. cae 
..... •it• fr .. -t ... ,..t_ .• 

•i• -• are llacket • ~ Geeff Critc•1.,.. 
•nJact ........ at ICI ... aUiay &._1:rial 
&ffici_,. 1,..t-. •in 11aa jut ...._... it• 
a..itor .. ..re- -iteri .. •J'8t• to •llll'Ua• tlla 
.... t ........ i• cu-. 

Critcllley aa1a: •it'• aDt ..., to llri .. ia Clll 
ia a -u •)'· l&'a a.,ortut tllat ~iaa -
u i ... of -re tll9J' an ile ........ ~ -t t~ 
iatl'IMhlce C .. ; tllaJ .... a 1 ... -ta ... riav". 

latal .a.t-tiH llaa ._.... llaUta0 a 
HC ... a ~ill oe DIC Yaa 11J'9C.., witll C­
.-alaa: Tracllar. for .. u. -ital'i .. of won ia 
•roeraaa: ... Tania, to ... ..,, .. oali• .. ta .... t 
•-r allacati••· 

'Die ral-• c- jut a well after tlla -
tut Crufial• &a1:l1:ata ef TacllaollllJ' la aatti .. • 
a lJ.6 •illloe c .. Lre ta ...... a.. a roe.a for 
... _ .. taaclli ..... naeaRlll io CU. INl'lJ' 
u oaillioe nil c- fr• 1•. 

Crao1: ..-n. tll.tlt tllara la • ..... rtaaa of 
wr11• ioatalli• CU &J•t-: •C411m!' .. iaa are 
okiculr l-•ti• lo it•. lllC lie la ........,. tlllat 
•f.., ~laa kllOY• a Clll atratasJ' ii aa 
~ortaot aa a n-?"Cll ... H9el.,..et auatear or 
a .arllati• atrataa,-. 

1at11 IL ... ICl an i11eraaaioalr ...... af Clll, 
aM INClll nlr .. 1:oalr ••i•larl•• fn tlllalr 
arac-. Tat tlle f11tan ..., ... , of Clll •rn- ara 
• ....._.,, • .... fact•i• flna, wlllclll at •-ot 
ar• •••• ....-1 •r•t-. ••• <,..,.t•r·.,.••1. 
lJ r•narr l tl6 J 

Cte!t!l llectrlc'• ll!Cor ... 1 .... er,.. la 
ioatelllll a fl•l'1t -1ecc•i11 cell ftr 
•r"9cl• frtcU-l eater alll!fta ac it1 •l•t it 
rt. V.JO!, II. 'llllt Mii ... lpt4., • ... ID 
l!!I!! IM. (Cmllltl ... , U) locl ... 1 lllltM -llll!i .. 
ctocn1 .._11:,. ., __,.,,, • tent .. C!!tra, • 
•llll .. C!!CI'! ... a lri .. I .. C!!trt. 'Ille,_.., .. 
Matn Ilea• ell: latlla wltll -'-Ile Hr f,.., • 
...... carol.. .....,.. ... .. ..,..,. ...... Pe 
1rl .. l• C!!tt! .... IOI ~l!tllrf .. 1r1 .... ... 
c• 9'11111 natl!! 111u - 8Hlliol .... tra ,.. • 
reMI:. It will k .... t! ....... , .oo+ •lff!t!!I 
••rla la -• • Nlcll!1, ,.., """ 1• it •l-t!r Mt 
.. ..,, .. 1-:IO-f" ..... 
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AlU ... 11 Gil •ui ... to •••iae ita - atati-. 
a t111'1111•J .... liar •iallt .,. c ... i ...... fer r.t .... 
calla ioaull.,. aa tM 11.-1 .... ,., ... t•r-a• tM 
.... riaac• -•• •ll- GE nai-r• to llattar 
-itor .......... tile •nan•• ef a ..,.aia~. c:a 
..... to l-r IO ,. .. c .. t af tlla •na•t tll...,. ..... t 
ti.a tllr-all •i• tM cellolar -"iei•• etMr 
__ Ital,. itcl .. il• •tt•r pl_i .. .- -i•&a-•. 
'Dia •J'8t- ia •1111•et .. to .. t•rei• ..... •n-ti-
-i•taoaeca ia ..... , ....... •lu ic: i•to _toa • 
•roll9ctlH ....... i .. t ... of •lti .. for a 
lllnaMow ... U.i• it iotln .. t tlla aclleiole. lltaJ 
to tlle .,..t_ ia tlle c•trol .c:racton tNt all­
ac .... li• .. ta te M tr•.Utt ... c:o tlla -"i• 
tool witlloat iota ..... tiH iaatncti• tile .aclllioaa 
oo .,_ -~ .. tta to ..... _ ... ..... ta •r.I•• 
tlllaa. U,..ricao· .. tal·••rnt• 2l Octollar ltaS) 

l'laaillla·cell·cata·atocll·le .. 1o·f .... ·aa ... ·aaeko·to 
!!! 

SSP ....... of la!t'-ar• i_t.,. U50.UOO 
.... , .. IMS io C9C ... i .... t - ... uoo.ooo of tut 
..... ~a le.._ flaalltla -ili•lms call (RIC) 
..._. oa a Sol• 2 lllori-tal -•i•ioa c-n •il:ll 
rourr tallla. 'lllla •ric:• taa bcl .... fistari ... 
totli• ... ioatallatioa. 1'llle 11o-eop1.,.. c....., 
• ...... rieacet s 60 ••r cut a~ ia taraonr ia 
tll! laat tllrea raara .... tlle hlC •• iattM•.,. 1:0 
co.- witll tH iacru•i• .. rktoad • 

Pl'o4•tl• •iractor Jaa •ill .. ,. tllla .. cllli .. 
......... ataialt•• atea! ,... rotor c ... a tut 
rqain ••l'Ji• ........ of catt..t .. tioa. la tlle 
... t. tlle .. l'Hic~l• rqoi,_ta -t tllat 
1tocl&• of 1ia to ..... _..,, wre -1. TodaJ, 
...._ ... tH •..-.Cta on ..... l:O o ... ar ... HlJ ... 
wnk'a atock ii bat•. 

'lllla uclllioa i• .. ..,,.,. !l'F •iallt .. nau, • 
120-tool ... aaioa ... llaa • 20 !IV ••i,.1• •t .. r. 
•- tlla .. n. •ra •n•i-1~ .acllioad " laa• 
111a1111, aat-tri r.-: -•i••· ••i .. l• ..-r ...... 
to k li•Uar io order to 1aecaaahllr tr-f•r cllla 
ntti• 1:ac1ieoteu (apaada, ftHt. t!!l 
a-trr,_tarial) to tit• lclll•- I'll:. lill 
poi•t• !ft t .. t -•iai .. ti.ma• ara - ••icllar c ... 
llafen. kt cllla ....... of nt-ti• •ll-
-tt .......... i .. . 

'lllla ucllli" ii curreotlJ' ... roti• • n•r•• 
of 144 lloara/-k _,., .. ,_.illl oa ..na .... ,_.., 
noel• cao k _..rt•ll-. l'iat•ri .. Ilea u 
l ... ttaot rtla lo tbh rHpect, ..._f1Cr•r" ., 
lartU• Da1qM of litti•._,.., ucll .. net 11 .. a 
fiatan calll! llllicll caa car..,. 12 c ....... ta -
1afficia•I: for 12 co 16 Loor• of coati ..... 
MCllliai•· Tw tiS!a of c ... •r• .. 1.,,., 
150 -2 a 700 - , .. 250 -2 a S50 - ... 
lister,. co acc•-•IUa •ll!!t 17 c ...... ot fmUaa • 

laclt rotor ca•• ...... enc• tllr ... 1111 clll! call: 
- far froat -•i•i•• tllla otlll!r fer Nell 
MCllll•i•· latrr •" ai.c .. rta are oot , ..... ,. at 
tlll• ti.a. 

A - ia lo ful I ti• atta..._a ._, .. cllla ........ , "'"t· •••• t• .... , ............. tit • 
........ t ... flt , ........ ,.rlent r_,,_ 
•lot-• -• •• filter c .... 1 ..... •ti Intl 
clll..c•a (aa i .. icatN., l:H -llliOl't li-o• 
c,.trel). 

llllUt It la .. a1illlt te .. -wato ..... , ... 
f ........ t• r.: •• ... tc ...... 1111 .,,, 1111 , 1, 
oat .,..1111a fer 1t•iol••• attal ,r,. .. c.. ~. 
II! 8!Jlo -· acti!! -II .. ffrHIJ afftH l:!!l 
lift ..... r1- fioillll If toa cllCU .. rate la toe . ... 



llltn for tlle cell l• ...._, .. tiar..• 
-t•ri•l• ~~· ••-1 .. ( .. ) tec•i ..... 
Tlaere h • -'• ... cl•ima ef -~ 
ll&tcHe: tlle , .. H-l -iat .. wit• wll 
actiwitiee for lie~ of ooe to 10 ....... too 
coetl7. So. at tlle ... of 88Ctl -•· ol! -n i• 
clo ... off a .. a - _, _.....,. h •ri•t .. for t .. 
eut -• ••• ltffecti-IJ. ooe -It i• - loea j... <~i·:r_.·,....ti•·1si-ris. 
IS .r.-rr lW6 

...... -.icr.-.....-to._iof.--

T11ni• - to_. - i.._tlrJ'. -t of t .. 
ieitial CAD .,._ wn i-tall .. ., t• loqer 
c-lti• .. i-.re. eiece ~ -n .. et ••l• to 
•tiliae t._ fellJ _. t._ j-tify t .. ~i .. rale 
i-•'-•t· 

& fev la .. • • .... r c...-ie• •i• -ten ioto 
t• fiel• • ._t 1-rol IJ tlle urlJ •nlll-
.. t•ia._. t11e ._nu. Iii~ tlle iocreui• 
oll•oleaceece of tlleir .,.-. ~ • ....._. t• 
fiel• to tl'le la ... -.i-h& c-•t-t• t .. t 
_.•rt-l t•ir -Jer ~iul •nfecte. , ... ,. llill 
•tiliutiOll ef Q9 ie -'olJ et tM aicroc_,.t12r ....... 

'Ille aicrO--... .,..- ere tH f .. ten-srovi• 
•ector • ._t t~ on eri ... tlJ t ... •-.. OU' 

rea ...... u -. -•• •nfer to "' ---.t -re i• 
oner to .. riwe anater ._fiu. ca/CM a,.t_ 
are .... 1117 .-ol ...-r ..,.i....,t -fectenn. 'I'll.,. lile tH -•ti• ... i-n • ..,,. ....... 
... i .. r-... tlleir ori&i•I •pt-. 

To ii a .. trate tlle t,..• af .,.t_ Ni• ..... 
... abal l .. Krille foor •iffer•t 11eale• of .,.tea. 
'Ille -n .. t ia tlle aicn '•·I·• .. r-•i c...,.ter 
lewel. llllile it i• tlle -11 .. t •J•t- tUt -t 
c-..aiea -l# ceetealll'l•t• (el-te:y CAD •J•t­
.. aiet fer - of ieae - .-r1.1 ._. 
c...,.ten>. t• eoer, c•t i9 •- ... tll., -ti•• 
n•nHot t .. -.ti-. .,..n..c11. 

&et ... •ll'• &atoCAD Hftwre, vitll -n ~· 
1~.000 ... r• ....rlolori .. Cce.ati• all -..1ic11ti ... ), 
h ••of tk ,..._.at tlle Uc:roc .... ter 1-.l. 
loteM .. fer t'Je - -net • .AateCAD ia •ialllJ 
ftrNtile. It cao ,...._. llleck ec.._tica. 
ra ...... u. 1.,..t •• •sdlitectwel ...... . 
•c ... ical ... eloctrical •nwi••· ••ip• fer 
feraa U4I cetti• ,.u-. r.nic•larlJ 
aiaaifice•t i• t'8 iatrotectloo l• lttS of • 
>-'l••ai-1 •nfti• .-... •• u •rni ... IJ -t 
aicro1• ... ..,._ ...,_ ._. liait .. to 
z-•m .. 1 ... 1 ca.-111111~. 

&etoCAD nm • -t .-..r. alcr" vitll t• 
111-DOl/fC-llCll 8111'KeCi• .,.t., ....-iri• INC lua 
t .. • ltl II (kUallJCoa) of 1M h..._ acc .. • 
-r1> i• -t -·· alt...._ 512 u l• llecter. 
It CH .... 00 too .... la-.W.. .... 1.-....itJ 
S. U-ie. 11..., 'I• •ri-. M liflN ... tar .. ,. "•II ator .. e ia lll'nfer .. le. 

Cr ... ica aat,.c CM r~ fr• -llr- to 
111111..,.eeol•tloo eel .... •i .. l•J .. ice. ••eceera c-. 
Ila fr• M u • la •l•• _. .... • co 10 •lfl-c 
..... llllll'oC c. Clle .,.ua la __ , ,, "'- • _., 
•taicili• C•"•· ~ ,.. er Clle - c.1-.,.. 

A faclUCJ "-& •II- Clle cr•efer of • 
.._lee. •r..U. ._ ..... 1118ftica ~ C. U911 11P 
Ce CM •1•- la Clle ........... al COlll'a• fw 
-r1u11,--c .. 11 .. -"'-• or ce ecller CAD .,ac_ i•l .. U. - • ad.,r_•· c:.,1-ca.., 
c.AlleeCADanaWd,...._.Us,......__.. 
••teNH, _. • ..... 111. wlCll Clle lener 

--
-n-

..-fttima •rwi•• to lie Ii .... t• c• .. •• .. t 
li•ti••Aill• of •t•rial. c•tiaa• a .. otiler 
calc.lati-. PricH for CG991let• AlltoCAD .,.,_. 
bcl .. i• a -1ti-11e9 Al •loner, •t•rt et &a.5e0. 

At die -t •ia .. et lewel of i•tallati-. • -er tlle ... icat.. CM •JH-- •re - eoc-t•r 
• relati-17 ... coot .... r: a .. lt-a•ff icieat 
oi .. t.--r -n.uti- c-"l• of vort:i• vita 
otller --.uti- w la .. •r •J•t-. 'l)pical Ir. it 
i• .... n-.it. vitlll at .... t 500 II: of _..,. r.a• 
• • ..._ ... rati• •J•tea _. ia ce.-111• of ar­
t •HS (- mlli- i-tncti- lll'H oec ... ). 
&ltllaic• relotiftlJ _., t•i• illte-iate aiae i• 
.. i .. -n ncei,... ., i .... tr, 1-r•llJ. 

-..a._ .,. ••i• i• acale. • c- to tk 
.. t .. ai ..... real• of •i•ic .... ter• .... .,..rai•i•-
'l)picallJ. t .... Hn .... iutall .. --•-a-tiae 
., tlle la .. er i .... tlrJ' c:-lti• ... i-ra, 
,....atti• tllea to a•t i•to t11e _. tee ... , .. , .,.ii• 
et tlle - ti• •ll-i• it to -ten cl011er to 
t .. ir ...,..i· ... •ta. SF•~ •iCfar ..... ciallJ i• 
tlle ..-... of -rltateti011• ... t .... tile ....,..rti• 
~· .._. ~ ... otiler fecilitiH _... to 
...,..c tllea. SK• Iara• ant- .... rec-n• to• 
luaer 4laca .... t- eitller uc...-.e... apt- or 
... icaltd --.uti011• .. .,. •i•lJ• 

•a_.--.•• of aoc• a laraa-acale CAD •r•t­
i• diet_...., Jaakko l&Jr, Eeai-ri• Ur> io iu 
•••iOJki office • .Jr ... foer c:.1- .,.t-. 
i .. tall .. •nsn•aiftlJ ilet- IHO a .. 1914. viu 
a total of IS vonetati-. 'he tvo aarheat 
.,.~ -. 16-llit -•i•• vita 2S6 II: of -i• 
~ -•· llllile tM later •rat- era Jl-llit vita 
• total of 10 n of -•• -rJ· Diak -rJ 
c-..citJ total• l.SOO •· 

.JNIEU IBJ'J'• •ri11ei.,.1 awlicetio .. era •nc .. a, alectrical. ioat..-t ... llYAC •i•r .... 
~•itect.ral •••• ... pera.-cti-., •rwi•• for 
t ... illilitJ at,.., aill aa,..t• ... atrocteral 
el....ca ia lllail•i••· lite electrical, iutnoaeat 
... n.c •i•r- on • ...._ .. •t-tic•llt 
-.l&lat. 'he .. u ia atroct" froa i::lle -tari•I 
._.,ha ..,. 8"C•ficeti011• .,.i::_ - • llevlect 
hcltari lDOO c-..tar. 

Pnl>MIJ tk ••ra••t CtD/CM .,.c_ operati111. 
i• tlle ..,...- iKutrJ i• i:: .. t o• leloit Co~. i• tae 
USA. leloit'• •lti .. te aoel ia vorl.,i•• 
illh&r•tloa of •r-i• .. I:• ... -•factari• 
i•fOS99tioa lletvea• it• leloit, Vi8C0118io, 
........ rter• ... ell affiliai::d c._..i .. i• tllle 
UI&, .. ,_., c:. ..... ltalJ ... lruil. 

... ftlll'li•• to n1· .... atiOll r••r•i• i::ae 
•i....,•ic.se• of CAD/CM nfleci:: , .. _., 
•iflialltiu -c-. lll'OrticolerlJ ., t ... • v11o 
•'--' tlle earlJ Iara• •Jet-. i. lll'•rticalar 
tlleJ ci&MJ t .. 111&11 trai•i• ooru•, HI Ii• 
C8/Clll to •I• ti•n. ataffi• '••rtic•larlJ ; .. 
...,., ....... eJ•taaa .-r ..... I), 1 .. cit•ti• allifi:: 
-n l• oder to f•llJ •tili .. tN •J•t-. tkir 
.... tc.lliliCJ fer , .. l•fn, ... t ... r: Iii&• 
..-fnac _, of Hlectioo ..,. i••t•S lati ... ra•i• 
....._. of kr.._re ... •fcvare, caaa:IJ 

•iMHIH• ... Hlll'8lr•. ··- re ...... ''-· ,..r .,.ca. ..,....c. ,..r •lotter relae~iliCJ: ••ac• ... 
...... 11 .. arir-c r•ar-ca; .... lllle• 
relW41CUs• tlle _,... ..... --••ilallUiCJ of 
.. c.. ......r ... ,. a ... reHICi• fr- .-wr 
f•llaro ... ..c cit .. •• • ,..,.. ...... ca , .. ••• of ....-1c c..,. 11oe111-.,. ... iNlacioa cr .. efonera to 
....... i•C .... r fl.ctNCiMa • 

.. c. Clle f•t•re 'ireccl .. af CM/CM, ,_,..11,. idle 111'81arhact .. cuc Ila• "•• ... ca ••••-al• 18 11.,....re viii lac..etr,, tric' ck ••...- .,.c.. "'• .... .,. ... ,,..., -fecc•rara 



< ' ) 

- con•lti• ... i-ri• -i-. •il• mlla 
... co~ait• - •ivi•i-l ~ trill 
iocnHi•lJ' - Ilic~ .,..-. a,.o- will 
Mc- -n laialalJ' iet•r--. lie tM - of lout 
atta •lwon• {Ulle) ~ a .:.ti ia l .. -
lloail•i•· aicroa li.._. lO ........ rten ap- _. 
alao lo l ... M of lM ~·a ... i-U. 
coaa•llula. Laaer •i• n--ae ladl9ol-.o. ia 
c-iaalioa oril: fwrtller .. _.. -8 u 
alaorler no....- tiaa ... artificial iMClli&~. 
will oDYi-•lJ' -· l .. -ll .,.._ - -rfol 
... i.._....l. 

ll ia .,......,,,. lM r•i• .-.. of t.cMal .. ical 
•ewal-l tlaat -U f- a -ri•iClJ' llia11 
p~ioa of t .. laa,,. ..- •ce61cU& -iaa 
bailllS atilt • lM ai•li- ......... at t .. 
preaeat atatrof-tlle-art. it ..._,. a-allJ lie 
-•illtle to j-tifJ' a -•ti~i• •- ia tlla 
aill e•i-ri• -..~ Qflallle of CM. for-" 
...... aa -u iatenal ... ,_..._ jelia. electrical 
•i1111r- ....... ti .. aill •...US• • ..,icll uo 
.......... u,. ... ti .. io orilll tM aill llaaiaeaa 
•Y•l-. 

Aa for tlla laqer .,.._. lllaJ' al• ...,,. tlleir 
place. eo..,aoiu ._, ... u _..... _. , .... 
,.,,.raaaat coatracta _. ...-c~ to ...._ ......,. 
c-il8aata ia Pia ~lamo .... lM ,..ar 
i .... try ....... ._. iaf__. of _. .... 1..,...ta. 
er .... , ty tMH lala• .,.._ ---. will -1- tllair 
- fora of c~er i.C•r•Olll -ract-i•• 
'!!!.· ,._.., l tl6) 

1lae .......... at a aetal l ... ical n- ia llle 
arH c>f kri. ltalJ' ....,. ..... -t.a CM/CM at 
Tee-Ii•..._ Ort ... to ... i&• •r91111cta _. lo 
prc14r• pr .. •cti• llJ' .--tic _...... '!Ilia 
real~i .. iataracti•• .,.., .. iocaaracea ..c..atic 
.. •i&• ... proHctioa. iacl .. ic u •ll tlla editioe 
of tacllaiul °"rati• ... _, __ -la. 'Iba 
iataarat" Hft•an ia ..-.aatenol llJ' tM c•tral 
1111 3081 a .. 4l41 ~taro at Tac...,.lia. 

ntara are ocller pn111r ... at i ... J••'••t 
worllatatioDa .. dicat... for ...,.1 •• •lY to 
CAD. ,...icll are ...aaiat~ llJ' .,.r_l -tare. 
lhay are ool i•".•rat .. witll tM otller c.. arau 
(CM aad alactroaic Jriati•)· 'Illa oafe.an for 
iDCla"adaat ... ,,. ia .._... 'lllera ara 
workautiooa for ciril ... --...ical ... i-ri•• 
- of wica ara _t .. ta .. ,, caatral •iu 
for •aai&•• willl certaia .,.licatiaea of tlla tlli ... 
di .. aaioa. Crapllic u-a.ata witll eatr ... IJ 11i111 
reaolutioa (1024 • 1024 •isela) .., lie ..... lllaicll 
allov daaia• at ~ acola. iacl .. ic 111 ... •itll 
16 coloure to i ... cir,. ••ri- .,.ru af t .. oltjact. 

la CADJCllll atnuwal werificatiaaa ... 
utarial acn .. Cla •• .... llJ' o,._ ef lltiall 
aHlycic cootaat. •icll _.. it ,..ailll• to at•y 
tb• •illlllacio• of aac ... tic •.-..Ctioe. Oaca tlla 
olljact llaa ........ i ..... tlla - ope- a-rataa 
tbo •roar• for tlle -ric--cnl ~.. for 
••••••· to •aafactwe • ... , .. cyli~ witll a 
•uaoricallJ' ceatroll .. latlla. it p~acea tllte 
proer• oo ,.rtorao: .. c-.. i.e. tlla •'-lati• of 
tH .,.racioaa of ..c-ic ....... •n4•tioa 
ud• CAIJ/CM/2 tlle la&M la acct.a oa • 
•10i-.rocaaa .. c,.u ..... oa tlla INaio ef tlla 
dravio&•• 

1H fiaal ,.aiao caa lie .......... • Ciiio 
plonor .. cue a lillrOWJ' of acaou ....... 0,..1. 
b fon .. d, fr• ...... Cllte .,. .. ac ... caa retrino tllo 
daai1a t111aa r .. aaip • a "ff ... oat acol• or 
caacollacioa• or ... lei- llac- -•M'7• 'lllh 
raaulu io ci• ... ceoc -i .. a .._. .... to 
craditio .. I HU .. ,,.ce. f• ••ii• •r- co 
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p..-r for l ... Jroll•tioa M -•-. 'Ille •ataNae 
b aak .. for tlla fit .. •....ua _. tlla l'OI• of l ... 
llloolt ia coapo ... ietaractiwell' ...... i• teau. 
ootea, ate. A ..... c1.,1nt ie nie •J' ia l'riate.t 
oe a -ial ...,..rt aaitoMe hr .. iti .. lty 
tra•ici ... l t,..aar.,.ic ...... (lal·lreoa·l•llctia. 
... "· 24 ....... .., , .. ) 

rca.'UB·ia·tM·etactnaica·~ 

CAD tac11ei..-• - •- ~lqa -ll to r.u 
..... of tlla electreaico a....c..,. • ....., total world 
CAD -rl<ar. laat ,.ear - -~ at -r 
&l. 1 •it lioa. of .. icll eled-.aco will acc-r. for 
cloH co - fi~tll • .-... taio -tar HCOOll oalJ 
to an:llitecta a .. ciril ... ioaera io tlla ... of CAD. 

'l'lle Mia ue of CM i• el•tnaica ia for tlla 
l•J'-C of Priot .. Ch-it .._.. (l'Caa). llirt .. ll:r 
•-ry al..-:troaic •nolocit ....... - -.-e PC ... 
IYet7 PCB la,...t ia ._... .... r... - elactroaic 
•iaar- .,_aly call .. a _._ic. A ocllleMtic 
•l•• a bill of •tariala on tM ut-tioa 
rq•ird llJ' a .. •iaaer to ...,._. • l'CB layout. 

'Ille .... lily of tlla rca _. .. , ......... , ... 
•-lily of CH reRlti• ICL La CM aarly l960a 
tHn art .. rlta wn .,...._.. ., •09iaa t ... .,.ucra 
i• in .. tlllit• can. ••- tllia - t111at ... 
pllotoarapllical ly acc .. table. & .. jor llreaktllrooiao 
r.oot. Jlac:• i• taa late ,,.. .an ICM ... of wary 
accurate Hl f-Mllaliw llled: ~ _. .,. .. Wicb 
-re •laced oa a •-t of fia. to _...,. ... , caa 
4aair .. patten of iota-a. 'aia -lllod 
..-iaa willl .. , ... ,. llat llao forlller -.nwecl vitll 
tlla ... of •iffareat eel ..... ~. to r•Jr••••t 
tlla diffaraat l•J'•ra of tM l'Cao. 

&a tlle ... of alact..-lca an. - did ita 
OCll'lliaticatioe. 'Ille .... f- - c-.licatad PCla 
grew aad -• _, ..... - .- C01'0illla of daaH• 
witla tlla c-lHity of tlle ....... - , ... 'llUOlity 
re~uirecl ia tlla fiaal art~ 

So coaputer •r-.r- _. ..._l...,. to aHiat 
ia tll• 4a•iao of tH ICBo ,_ lllia -r arovi• 
aoplliaticatad tecaaot..,.. Goa of t-. -•t iaporcaar. 
adwaataa•• offered llJ' rca/C. - CM daYalo,..at of 
lli&ll preciaioe plloCO.,lottera to •...-C• tlle fiaal 
fi 1-rk. 1be accurOCJ _. .-u1.,. of tllia 
plaotoplotted fil~ ..-iee ... of lH •jor 
adYaataaH of dHi&ai .. l'Clo -t.a CAD. PCl/CAD vaa 
tllua uaed to aolwa •iffic.lt l.,..t •roltl ... aod 
produce 1ai111 quality lea filalaarll. 

1t baa aiaca denl ..... to iocl ... compur.er­
aidecl H&iDeari• or CM. fa fact tlla ll'HlHl 
arovr.11 io aoftvare at •ire...C ia i• tllio •r••· CA& 
ia takiaa tlla daaiaa •roe ... IOlla9 Olta1'• furtller. lt 
ai••• aa electroaic ... ,_... Ille .. ility to •••ia• 
Ilia circuit witll tlla aaaiac- of llla caoputer. lo 
tlla circuit diaar• ..._ ill fiam'• 2 (Ma ••&• 55) 
caa - It• deaiaoecl • tlle ~ _, tlla fuactiooa 
aod allilitJ of tlla cinait to .. ~ ia iataaded. 
co• Ila taecad. Tb• ooft- .... -• to •i-lata 
loaic iafotaatio• ... a11 ... Ille ......... to teat 
tll• f•ctioaa of Ilia ••tao wiclleaC laa't'i• co lllVild 
a protoc,.... lt ..... •c C111119'9&ely ...,lace tlle aead 
to lluild prototJ"•• .. t it ... iD - ioataacaa, 
asarciae • circuit ....- a Di4lel' ...... of tolaraace• 
'lluickar aad eaaior , .... ., •'• l'l'DCOltJ'"'· 

Iacgrata4·eircait·f1Cf· ... ll! 

Tlaa auabar of ~- '-'"' i• ,.•i&•ina 
IC:• i• -n -• •ar c .... Ille ..... •f CODPHiH 
inolHd iD l'CI da•ilD• ........ , C .... aiaa 
raqair ... ata ara aucll t•ac Cl9 •IOJ• ll't'aa a -r• 
ia.,.rCHC role Cllaa vttll Pelo. aa-c villlout 
011Captioa all ICa ...... , ...... ia ........ 
aopllitticacod .Cl/Ult , .. ,,_.. 
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0.. -Jer •UfenKe Mt- CAD •rat- uri 
for arcllitect.ral ... -llllaaical applicatioe11 -
tllllo .... " ,... rca ••ia• ia tlllle ~i~•t for 
lliall preciaioo fii...rtt. I Illa.- alr•••r oe•tioeri 
tllia llrieflr .._.. 'Diie fi'-k of a tea la,..t 
pl•r• a -.ell - •irect role io tlae --fact11tt of 
tlllle PCI tuo. ur. tlllla -llllaoical •ravi• of • •llloft 
or a••r plap i• ita fi-1 -factue. So for ••t 
arclllitact•r•l ... -llllaaical -· -t;l•t to biall 
.-1itr pao plotter ia oearlr a1 ... ,. ••fficieot. 

A plaotoplottar ia a ftlJ lliab preciaioe 
flat-It .. plotter, llllicll - a ,._.otoo-llala&•• or 
Luer I iallt ....:• io place of tllllo pea. 'lbia liallt 
-"'• co.pl .. .atll • .a• r ... a of •ifferaot 
opertara• ia .... to ...... •lacti•• or••• -
plaoto-aeoaitiwe •tarial. 11la operarioe taua placa 
ia .. .,.r_ a.liti-. 11uJ .Utoplottera baft 
...... - t.,_ to create tlllleir - ••n~ 
coo•iti-•. 

For - tea -•la• applicatiooa, .. t .. t to • 
pllllotoplottar la a -t. Al~ll it -t Ile aai• 
tllat tile .,.alitr of peoplOCtan bu iopr-4 
aolaatootiallr. ao tllat tlleir ... litr i• ••fficiaot 
to ••t tlllle S9019i~ta of oimple Kl ... 1, .. , ..., 
of tlae aero CM •:re- .,,.u ... 1e will -•r .. tPlll 
to a peaploctor. 'Ille •oat -joritr of c-..aiH llllo 
llaH Kl/CM.,._-•• oot coaoi .. r ia-iaa tlaeir 
- .Utoplotter u ita c..,t c .. 1• oot Ile j ... tifri• 
for ooe PCl/C. .,.t• ••-· (TJPical coot• are 
l60k ,.._no). 'lllerafora tlla tn .. l>H llee• for 
... icatn ~loctiaa ....._ to llac­
aatatli•lld to earYice tlla _.. of_, rca/CAD 
... r •• 

fllotoplottero an alao .... 11111 ci•il aoai-ra 
for tbe pl'Ollllctioa of Ordoaoca lllrYar ..... etc. 
(ll.ctrooica· .. ert Ural..a), •an:ll 1916) 

To rMcf> Pie roelletiaa coata of •-lopiaa ... 
-i•taioiaa eofc.ora. ~er uport• tlla •rl• 
own Ila•• fair _, run lleeo •tt-tiaa to teacll 
coopatera to wita tlleir - Mftvare. 18 TCll!Jo 
r•••tlr. a ,,..._ .. "'a ... rc11er. au .... Illa, 
...... trat .. ill ,..lie for tlla fine ca.a a arat• 
tbot Ila claim ia c.,.llla of ..,, .. tllia, ... •ro. 
'Dllo •r•tm • ._ as .... ical hoar- l711tlla•ia 
(LIS), aot •Ir aa•ratoa p ... r- •t-tical17, it 
alao - •ra u.ert••t - prwu tllac tlae proar­
tllll• &•Mrat .. -t•i• oo arrora, tllanforo .... ao 
.... ...,, .. , caatiaa air -i•touK•· 

Illa .. ,. Cl!at Illa •J'•t• caa Ile qpli .. to 
..,,olopiaa .., Iii .. of ooft•ro up to ... iocludiaa 
••rs•. c ... 1. pnsr- -11 aa onratlaa •J'at-. 

Illa baa llna .... 1.,.111 Ill for •ra tllaa U 
7eara. 'Illa t.itial at'-1 .. - froe ue pnlal­
c..,..cor ociaeeiata at IJ'OCO .... atrial Uoi••raicr -
wan Ibo la • -iate profeaMr - van 
eaporieociaa i• witiaa .......... ,., • HrJ' ••rs• 
prosr• - -• tllM 4'00, ODO liaaa of Fortr .. ffde, 
'Diie proar• - ... , .... co _.,. .. vllJ' oil taalllora 
llraalll up, &-. -n• at tllat tiae of ..ell .,.,1 ... 1 
ia.areac • ......_ t.alllara .. re 1:11 .. Japa•'• larsaac 
.. ,...,, 'Ille pnsr- ..., co Mlft ..... llooar 
a4IN!tiaoa ce a'-l•C• tN acraaaoo cbac occur. lac 
•• , ........ -·· llri .. tlla ...... •roar• ,,, .. , .. 
co • llalc; .., .. , ic -•• case •• ... •• c .. 
raara co fia. le waa at Cllat poiac, accor•laa to r .. aield u-•· ...., of CM •lYOraic7'• c-.ucer 
ocieoc• .. pan.aac, Cllat t1NJ llqea co nat.-Pl•ta 
.. c-tic p"'r-'11• 

- -

- ll -

'hi• -..-t. to •C-tic proar-t• Cll•t 5aa 
••• .... , .. a. ._ •• tllOOr.. pro•iaa. 'hie i••• 
of t.._r. proYi• i• to ••fi• lt-lria• (011Cll H 
.-llard u .,...... 'hleae .. ,-.10 cao Ile !llluilt 
iato ..-u- tllat apecifr a praar-. for • ._ie, 
a .... r- co -rol • IOiaoile. 'hie Mat ate• h to 
cllleclt tllaC tlllleae ~ificatiotU ora l .. icallr vali• 
- tllaor. •roYi•- O.Ce tlle opacificacioo• are 
prown, tlle •r•t- a••r•t•• liooo of code. 

Uotil •v, oo - ..... OllCC_ .. io 1enrati11& 
-re tlla8 10 li•• of psat.r- llJ tlleorea prOYi• 
al-. 'lae -t oori- prolll- an tllat tile 
opacificoti- are •n diffie11lt to vrito noa tllle 
pni&nmo dlamaelfta; Cllot oaiaci,. prower• ere aot 
-ffici•tlr .-rr.1 co a-rat• l•rs• praar-; 
... cllat ..,.cificati ... -t Ila c.,...laco, vitll all 
aJllllol• .. ,.... io •••oocc. 

For tlle8o rea-•· tbeor.,. pro•era llaYe teadri 
to Ila .... io c.-i .. cioe vitlll otber -c-tic 
pr1111r-t11 approacllaa. I.PS io tile fine •r•t­
llllicll aolopea cllo t .... nm prowiaa opproacll ••-· lt 
•iffen from pl'eYi- tllaorea P•-n i• •ll-ioa 
..,.cificoci- to iocl,... free ••r•••l••· Tl;e 
•ari ... le coo lie nplacad, -• tile prDOf Ila• lleea 
a-r•~. llJ atat-•t• vritteo io • procedural 
......... a.ell •• Fortraa. 

'hie ioitial ioco.81oto••• of LPS epecificatioa 
- tllat tboJ an - loaical ••reaai-• ia tile 
t~ •-· Illa clam , ... , t•• ruaoa •J' •l l 
.,... .... MIC llOft ta Ile ••ti ... ia adYeoco ia 
llecaoM of Ilia •J•te8 llllicb Illa calla •a,....lic 
for.la•. Illa .. ,..: '"1bia •llPOr•f!tl•• tllllo claaaical 
loaical .,.c..,• llllicll, io '•r•. •cooatit•t•• a 
tlllooreticol ...._ for '1atun .. ttvoro ••nlopoeat". 

:Ala 11aa rot to clorifr oaac:Ur •at taio 
ormllolic for.la ia. Ria roluctaoc• to pollliall 
detail• of Ilia •rill wtil aia t-rr vu co.plot• 
11 .. led to _i .. rallle acoptici• ia Jepaa ollout 
I.Pl. 0.. prolll- b t ... t tbo DOlJ people 4ualifi .. 
to OYal.Mta Illa' a elai• are tboaa vitll • llacqrouad 
i• loaicol •raar-iaa. llooetlwlHa, iuiclara vllo 
••• -• c:M •J'•to8 •rlii .. are impraaHd. 

Aa rec. I.PS 11aa - of tu .__ototioa a .. 
- -•• aeca•Hrr to Cura it ioto a c-rcial 
pl'CNluct. ... ... viii, ..... .,. lllle •••ilalllo i• tllO 
or tllr• ...Cbe, pr-i••• IJ'Uiclli OUalla, praaicloat 
of lippoe llAD, ,.. ...c .. ra C08P••r 1111i,1a baa i..ck .. 
tbe ._.. ...... , of LIS ••riaa tba paat fi•• r••r• 
vitb IO. 5 ail lioa. 

Ila Ifill .... •re CUD --·· lleforo it 
raallr •t•rta co t~ruto• pr111r~r•' j°'•· Tiie 
tlaeolJ, tllo mat difficult ll'Ort, i• co.plota. llllot 
cM •J'•to8 - ..... i• a ••J to .... it n•r to 
.... Curralltlr. it roepoaol• oalr to apocificacioaa 
vrict .. t. fii:at oner predicate cale11lua, lllliell 
oolr a ..... ful of pr~r~r• are capollle of vritiaa. 
('nli• firat appear .. i9 letr·lciootiac, ........ 
JO J-sr IM6, tllo ..nl1 re.low of ociaoce aad ,_ ....... ,., 
frofitallla·rrojeccioaa·far·Ca .... iH·NfCv•a• .,u.n 

A fftllWC .,..u ..... llJ' .. taroatioaal ht• Corp. 
(C:. ... o) Liaic.,. of Toroaco, O.cario -i•taioa c11ac 
CM Ca ... i .. oofC119re ... C4111P11Cer ••t~>cea .. rleC 
n II ar- ce -ra tllaa IJ. I llil Uoo llJ' th ... of 
1919 fro. ••••• , •• , .. l• 1914. 

Je~tiooal Data'• •tractor of raaeorc1 aai• 
cllac ee......-..... c .... •i•• accouate• for S2.4 par 
ceoc of tile tto2 •ii Uoo seoara'n llr , .. a ... , .. 
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25 -.u .... i• l.... .. ..... diet •10: i• -
lac-•i-•l<t tMt c..la -l• ~ - ef tM 
t•P u .. .,.ca .... _,haft ...,u.ra ia t .... ri.­
i• t .. ••r hit.re. 

,.. •c.tr -•• ..,.1i.r• ef ~-. 
procaHl.. Mnir.H ... •rof•••i-l MrYicea. 
hr.Ilea" -ftwan ia tlle fut•t a...U. ...... t; 
•roc•••i .. MrYicH. al .. '- u ltM Mnice 
kn• , .... tr, ...... •- ••-1r ... win ri• 
laH tllu 10 ,... c-t -nr ia oe '-aat 
.,.ri ... tlle ~rlt MJ9• 

eo. .. u .. r.i .. i• •sffict .. ,_ -. ~i••· 
witll -11 .. ruu. ...... - .. a.a i.ca - .. , .. 
ac.-la-M ., ~er r. ..... in i• tlle ..,._llJ _. 
--r.-..r.er r.empMiaa. ( ..... iaa·l!!e!•• W.l. 2. ... ,, 

... jut ._ .. ltlle ....,..... .. itamiM t ... 
•rice• af t ... ir •fbRe ,_... .. , aec.dba to • 
Yutan ...,.,Clll9Hlt C.sp. ~. ltllen en r.llne 
critical factor•: ltlle ai• af ltlle ,.c~ial mrtrat. 
t ... ..-er ef c..,.Ciaa NClrll9••• _. ltlle .. hat to 
•ic• • .,.cba• offer• •i4we "-fiu. 

....,,.r it'• ..... a.en ....-re t• M • &rMt 
•iffraitJ of •rici .. ~ tlle •iff-t 
r.•t .. ori•• af ~··· c-t• die 9-lttclt ....... 
~ ia it• ~rt. "U. hnoul C:...-iaa 
lofr. .. n Director, ... AllalJ•i•"· 

'lfte •ta-r.icur. i'--8. wir.111 u - ... •rice of 
Sl. l71 "r pacllap. an tlloee •nUcU •N for -
.. •• re. ... c-..ti•lH ... iplall fer apecifir. 
ffrtical -»rota. for ...,., •• '8C ,.... ..-chle• 
for ••• apar.iali ... •racticaa .. 4-ct aiaias. 
car.ti• ..... -.r. • ....awn ••ta-•t. ,.ur.ical 
c..,.la• ..... -r. .... cllinpract• raeda 
..... -•t. "llllile - of t ..... ,.ace. la liltalr 
ta raacll Mat-.. Iler autu." .. P die YDC report, 
"aacll ..,..1. lt6' • r.aqat _.. llillic to ••r • 
Pr•i• fer a.-eial • ,ft•n•" 

Tiie price•:-.,• ...,.u,. al-t 11J ... u. for 
aaor.llar Mt of ,..-.u r..,.t cca at• .. llialll:t 
apeciali...,, tlla «c-tias ..-r.ltls••· 111e ar.aMard 
'""• .. iacl .. • •nar- for -ta,., • .,, .... 
recai•••ta. a•-rat t..,.ar. ~ett .... fi ... 

.... u "'°"'•· 
Aleo _.. r. ... - ..,. .. ," cataaeria• oe t ... 

liar. i• .,.., .... aofc-• nlati .. to 1-ac.tar. 
fiaaecial ... 1,aia. Hciaioa .....-rt ...... _. 
MOati11, ... , .... aillliaiacracioe .... ..-rah ... 
.... facc•ri.. f-ci-.. 

1'le -c ,.,.,. citl• - CllHe ..-clteaa• for 
.. u .... - ... -.c. -icaci-............ c, ... 
wort procaHiaa. _. ar.,..ia - rm la tlla t200 co 
SSOO r ... • _. rapn ... c ,.,. .._re of ,.,. re 
aofC•ar• , .... u,. At Cllo Mtha of !lie •rice 
l .... r ara ... ac,_I •ftwn ..-... ...... __. 
prluri IJ for "- or Hltool. Crar - ... 
re •ofC••re price• - fiaen J • pap 55) • 

'Ille l7H ec.., ..-... Cllo penlleM ... - of 
,.,_, ...-car aoftwre ia Mail ..... acrilN• 
Hell of CM J.000 ......... 8"011•••· for - .. I• 
re. ........ u••••· '"'S'BI· u ,~ .... , 
laprlac .. •icll '"91Hioe o ~n ...... 1 .. (cJ 
11J Taculcal fll•hai .. eo..a.,. a ..... _. 
lr .. acraac ~ - •II rla•t• ,....,,... 

..... •!!Ci•li!!f·11ft!fr! 

O.lor• ... ,. ,.... .. ..,. (~) i• o •a.peter 
PrOls-• ..... .,.. la Clla r-ICJ of ... le aC CM 
Uoi••r•iCJ of Clllfo,. to ...ceeaca Cllll took of 

- J2 -

prepariil& -lr.at _._ pd• te pri•ti ... 
lltllarto tllia lloa "- a lallori- tull r .. •iriaa 
aper.ialiat allllt to ~ ta all tlla ... tea of 
...tr.al aotacl ... 

Uaiaa GIP, • C- ia ~ - e ataMad 
al,iaa-ric lt.,...d i• r.- ...,. - t.,. firer. 
Hta•lia11 .. r.n ~.._ _. tllO aac ... pir.r..,.• eaclll 
aota •• iu cornet tiM. .. ._Ii .... -ici•• 
r.ao co.plate -• ._,. ia ~ ~ ti• ic tall:•• 
to Pl•J tll• t-. •--.art -ir. ret•ira• •iallt -··· ITG i• f ... i.. tlla ~ti.. of r... aofr.-ra 
hllilir.11 •• ortat .. n, -'- te no oe • DIC rar t l 
c_,,.r.er) to 1'98 oe a ~· ~tar ao •• to 
Mk• ic •ff•~••• to -u- ,.li-ra. nmpoaer• 
... arr ... era, ,roteaaa-1 -ic c..riata ... 
•cdaaic i .. tir..ci-. 'llloe aefh9n ... it• 
••-i•t" .__ucioa will .. ,..u ..... ., Oafon 
UaiffraitJ l'r•••· 

A c-..c•r~ •itias apr.a. for 
c-ta-1 taat ... ~ - alao ... 
..,,.,.,.. at O.fan ia na ..,_. llllinraitJ 
C:..,.ti .. l.Uorataq to na - a KIQ abic..,.ter. 
c:au .. QID, c ... ao"-e ia .U.,1.,-oriute4 ... 
....... t .. ,...,. •niloctiaa of •ta•-.-UtJ 
_..,_ .__.tar.Ha. nc .... ,.i• for • -•• 
-t of -tcaac, .r. tllO lloi,,_aitJ ....... 
lien• .. c ... QID aelc.are -luhetJ to Pnar-
Pr .. acta (llarkact._ J u... 

lr•fon J9innity ..,,._. S.nir.H LU. 
(IUSSJ ••• Ht ., witll llK'a kl• u a "c_,.a 
c_,..J" CO ... lait ---C n.aRO aC C ... 
Uaiffrait1 of ,, .. ,.... lta •ia pnftc:t i• 
llllrJ.11.tar, • Ullra, of ~er ... roeclaa• cuc ••bl• fOITIAll pnar-n to .,.,,., t ... ir na•tta 
1r.,i.icall7 ritll • ioiaimm of ... ici-t pnar-i .. 
effort. 'llaia ........ i..otall .. at -r 250 aitH 
... i• aoH tllr ... • ..-c. ia tloac c-., ... 
Japea. IUIS vi ll .. ncniti ..... iti ... l ataff ... 
_, .. r.o ••raer pnahu ..U. tMS. 

,,.. Vlt.UlD Map!in ~ recaaoicio• .,.r._ 
dnalo,.. at •-t GoiwnitJ -rlt• oa tlla 
priacipla cllac u .. ject caa .. i._r.ifi•• f11111 ice 
liallt ...... ac ........... , .. ,.,.... • .. li111t 
\faluaa •ra nord • •taicat uca i• • l•r1• ...,er 
of ra.._acceH -llJ ell&,•• localiad • ., 
feacar•• r•c ... r , .... • -•ll ,.ccen • 

'Ila• nr.os•ieioa , ... _ ... , .. lrici. • caacll1h• 
pi.ua d•rl11 _.ir.11 • COI09biaa -re ia .... co 
•••ire ••c• aHociac .. witll • nfaraeca i-a• of • 
••Cic•l•r oltjacc. If caia .. jecc ia lialll• co 
wariatioa (ea la CM - wir.111 • •il .. cura or • faca 
r•1iatari .. • r ... • of ..ct-J, all lillalJ laaa• 
••ri .. ta •r• iapuc ... • •111er .. a" ••acrtpcioa 
c ... u ••. 

lultH•••tlr c ..... n,._. ._. era c..,.rad 
••rr repi•tr wit• t .... '6ari ... rr .. • .... 
•• ,,. .... , l .. arlcat, .. ject ., .. , .. -ipara11•1 
..t• procaaai .. to c._11 -•l llOJ fuC•ra• 
aiaeU•-alJ. If , ..... jacc i• •C llicllia Clil• 
11 .... , .... of ••riallltltJ, it I• rajacc ... 

,., •1•ua ca• N Mt • to M parciralarlJ 
, ... ec •iacri•i .. cl .. M'-8 •jocta ware lhCI• 
nriuca ia upect... 111io ...,... iC co ta• .. -11 
•• •ualiCJ •oatrol of N uu .. er ,..c ... u..,e, 
... c ... •ttoccioe af f......-.. 

llllAID ... 111Mo H...- _t .. inlJ llJ' ITC to 
C..,.car ••cee•icl .. lyaCema LctJ,, • r•l•ci••IJ ... 
llOlll ........ • ... ......, .-ioH•i .. la '-I• 
proca••I .. •••l,..at f• &.a,otal .. , wialoa •J•C ... , 
... talawldoa fr- ...,_ ... ecor,... l.!d.111! 
Tumtnz·fup·flNJ·!rfnJ 
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a-... ·S.l·IP'ri••z·for·Cr•r'•·•!p!sc .... ter• 

Soqoerc-tera an ca,.ltle of aolwi .. •ior 
aciactific aod •11&ioeeri .. proltlc.a. ~ ...... 1 .. i .. 
p~r ... for 1iaot proltl ... i• .. .-11 
...tertaki... ,,. ....... of lioea of ~•ter c ... 
laawe to lte ,.tieotl:.r piec .. taaetlaer Oftr a .,.riod 
of -tu. Si.ce tut i• -1 ly oAooe - a 
-lti•illi•-iollar ••per::..,.ter, it cu lte 
bi•eo.ely e-..o•i••· 

Iott io •i4l-llarclt, Scieocific ea.r..ter Syat ... 
c.~. -ii .. a ..-call .. uoi-perc ..... ter tut 
promiaea to alaab tH coat of dewel .. i .. ooftvan 
f?r o..,.rc .... ten from Cray leoearci. Ille. SCS'a 
•ac.ioe io a aiqet cl- of tbe Cray ll-llP, ad it 
will oot -ly rao ti.e 200-od4 pnar- 4.,,.1..- for 
tbe x-• .._t alao cu Ille ..... to write oev 
aoftvan. n.e Vil-•ille (Ore. J atart•P'• •cllioe 
coata t600,llll0 aod ... altout 10 par ceot •• -.ell a• 
tbe Cray, yet it ua 25 per cnt of tba ltia 
-"r-cn111Cber' a pr.Mao. 

Jobo T. LJKb, preai•eot of Vntve 
C.aaultaota loc .... former •irector of tacbmoloay 
for .. rrooiau Co~., io oo i .. re .... H pl ... to 
pr-.ooe t ... t tH .. tiooal Scieoce r ..... tioa llMly SCI 
ca.poten for tlle ...... of c-...iea ... 
uei•eraitiea participati,. io tbe llSW'• aia oev 
•-re-ti"" ceotrea. If reaearcben •nel .. 
protr ... - SCS c...,..cen, tbe Cray• -ld lie freed 
for tbe real writ: aol•ic:a proltl.... (lepriat .. 
fr• tbo 24 .. rcla 1916 i•- of luioeoo·lloell:, (cJ 
1986 by llcCr--lli ll , loc. J 

lzebalt-to-erelNlll 

It ia soi .. to lie ayelNllt-to-cyeball for 
... ical at .. e•ta. A ow aoft .. re proar- ia tbe 
fore of ao iateractiwe •icleo dioc II.a• beeo produced 
by llicroacape, tlle larkallire-ttaaa• ca.paoy aod tlle 
firat teacbi .. dioc viii coetaio a detailed •P af 
tlle eyabel!. It ia part of a ra .. e of teaclai .. aide 
IOllicb ~ill prowide a ca.plete .., af tba body • 
.Allout SO bour• af prasr ... ias. fil•~d partly at tbe 
l~al C.llqe of SufWHH ia Loacloa, viii be 
a•oilaltle. (Piaoacial Ti .. oJ 

llll·!!pb••i•••·aoftvore·prod..ctioa 

Software baa ltac... tbe ll:ey to tbe future 
our•i•ol of ca.puter fir.a oad tba cotoly•t for 
iocraoood bardvan aalea. n.. iaduatry ia 
O••rlOllel .. d vitb iaao••ti•• bardv•r•. Softvar•. 
•-or. cowtiaoH to I• hbiad. 

n.e pr••••t al,,.. ia ca.puter buaioeao It•• baaa 
bl--.d oa t~• lacll: of opproPri•t• ooftvare vitb 
llllicb to iot .. rata PCa vitb •iafraaoa aad •ioio. 

A lacll: of tbird-party aoftvara b•• llurt srovtb 
of tbe "lullcb" (lurroua111, Uohac - - Sperry, llCI, 
CDC aad llDHJWllJ. 

T1cllaical Pultlialli• ea.,..,, io it• 1•84 u .. r 
aur•oy, pro•id•d tba 11ti•t•• for US .. rll•t• for 
aofcvr.r• •••i&••d for .. iofr ... •, •i•i• aod 
PC/aicroa. 

llarllat• for all threa cl••,.• are aapacted to 
srov rapidly tllroutll 19N 8M NJoM. U tM 
PC/aicro aad .. tafr- NfCval'I .. r11:au c .. u- to 
srow •C SS P•r caot ... 2) per coot r11pacci••l1 
afc1r 1911, cite PC/•icro Nftw•r• viii 1urpa11 
•i•fr- 10ftvar1 .. rllet '1 1991. Por tlla balaaca 
of tllo 19901, hovo•or, .. iofr- toft••re, lllticb i• 
the focu1 of thi• r•port, viii lie tlla lead1r. 

1111 aaoaracad tl.2 billioo io Nftvar• r•••ao•• 
io 1914 rt1.1111111 .. io tbl us aod tl.5 billioo 
allroad), and allout ,,.,2 billi09 io 191S - • 

- ll -

JO per ceat iocreaH. 'he bulll c- from Miafr­
ooftven. pri•rily o.,.rati .. •J•t-... ta ... •• 
..... -•t •r•t-. prodoctbity tool•, - iMoetrr 
.,.ucatioaa. 'he compaay'• US ren-• occ-ted 
for ftlOllllly 17. 5 per c-t of the totJtl US aoft•er• 
•arll:et ia 19114 • 

llll'o 1oal ia to iacr•••• over•ll ooftvare 
r-• by lS per CHt per year, biaaar tllaa tlae 
forecaat ..... net arovta rate, ..,. 1aia Mrllet abar• 
ia ltotll tlle US a...i Europa. If tbie aucceeded. 1111'• 
......... from aoftvore alooe ....... reacll 
119.4 ltillioa lty 1990. 

, .... domiaa.ce (7S per ceat to II> per ceet) of 
tlle larae-acale .. iafr- .. r11et baa aatabliilllled llVS 
a .. VII ao tlle •• facto aUDGard operati .. •r•t-. 
Software booae• llawe adapted •s aad VII ao tbe bHea 
for tlteir producta. aod created • b,.e •electioa of 
applicatioa alteroati••• for •s aod VII oaera. 

'!Ilia i•frutr.ct11re eac-•••i• llV$ a...i VII baa 
aeriOOllllJ i.,airad tba altility of tllc kK• fir.a to 
saio .. rll:et abare, ad baa <liHoaded IM plus 
c09patillle .aclti•• finoa from de ... loPi ..... 
actiwelr proooti .. alteroatiwe• to •S aad VII. 

'11ae llqb CHU eotailed ia de••IOPi .. aod 
•iataiai .. •• operati .. •J•t .. ba,,. •l•o 
diocour ..... Nftvare •-•H aDC computer fir.a from 
P'•raui• alternatin• to IWS aad VII. 1111 llH apeat 
~illiowa of dollar• to ••••lap a..a .. iataia tb~•• 
operati .. •r•t-. 

1111'• i••••C..ata are, b-••r. payiaa 
llaad .... ly. Yitb ewer 20,000 copiea II°" ioatalled 
worldwide, aod tlle .....,er cli•i•· .VS - VII 
liceDCe fee• are ...., 1•••r•ti .. ao eaci .. tad 
11.5 billioa "" year ia racurri• re••DD••· 
<e..p..tor·lloellly, 27 llan:b 1986) 

lurope'a Cour.cil of lliaiatera ia ki• pnHed 
co apeod ao extra £6 •illioo oa a Furopeoa C:C...UaitJ 
tra .. latioa project called !urotra. n.e eatra caan 
i• aeedad to euble Spaoiab aad PortuaueH to be 
..... to • roater of ae•ao la1111u.as•• for IOllicb the 
c..,..car •J•t ... ia c11rreetly aai .. deai&aed. 
lurotra, llllicb viii automata t•• traaalati~• of • 
l•ra• perceataae of tll• o. 5 •ii lioo .ioc-ou 
llaadled by C.....aity traoalator• eacll rear, i• lt•i• 
boilt to baodl• 42 laasua1• paira. Vbeo Spaio •ad 
Portuaol joie tbe !uropeaa C.....aity, Cbe ......... of 
pair• of laaauaa•• required viii so up co 72. 

n.e project io•ol••• ta.a of lioauiata aod 
co.pacer acieotiat• at II luropeoa uai•eraiCi••· IC 
oaaao io 1912 vitb • cocal ., .. ,., of .... 
£16 •illioo, .. da up of cootrillutioo1 fr .. tll• 
C.....oicy aod iodi•idual oaciooal s ......... , •• 
Te ... at tba Uoi••r•ity of llaocnaatar laacituce of 
Sciaec• aod Tecbooloar CU11I•T> aoa I•••• Uoi•araicr 
•r• r••,oo•illle for tlle lriciall cootrillutioa. lurocra 
i• d .. for ca.platioo io 1911, llllt tlle iacluaioo of 
llpaoialt aocl PortuauaH vi 11 put tlle proj•ct llael 
II ... tb•, accordioa co it• bead, l•ra•i Paracblle. 

At praaaat, moat of tll• r••••rcb i• 
coocootratad oo producioa ao ioca .... diaca 
r•Pl'l••~ucioo of ••en l•111uas• tbot viii •••Ille ic 
to Ila troo1latad ioto th• iata .... diat• ••r•ioo of 
••ell of tno otllOr ••••• la .. uas••· a, tb• •ad of 
oeat yoer, r••••rcber• bope to d..001trat1 • 
prototype 111tn win • •oc11tulary of 2, 5CIO wrd• 
tb•t ••• Cr•••l•t• • ISO ,.,. doc .... Dt .... ,, ..... 
tlle C1Pric iaforeotioa cacllOolO&Y ra .. arch 
Pl'oSr..... The l1Pric doc ... at ••• cb~••• 
bacauae it i• • Sood ••...,I• of the diffrr1ec •tJI•• 
of vriti• u .. d by tb• luropaao C:-looion, •H 

bacau1e r••••rch•r• •r• 1 .. 111ar with it• 1ulljecc. 
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'hi• laoroue lll'Oject t•- trill nortl7 M calli• 
for , .... ..., fro. c~erciel c...,.•i•• for tDe 
tlewel-•t of eofc..re for , .. •J'at-. Piwe 
i•tena<:.i-•I couorti• are i• tae r.o•i• et t"le 
-ot. 'Ille &.rotr• •J'•t- tnll M •••ia•M to tlOrk 
vitD ATIT'• videl7 .... D•ia caperati .. •yat .. 
l-HkH11>•• .. ...,.r_I to eDaale it to H -te.: 
a• vid• a weri•~J' of llardvere •• l'O••ilolc. 

'hie luro,.u C:-ieeio• alre .. ,. operate• a• ,, .. r 
..cDiM tr-lati- e7et- celled S1etru vllicb au 
tllrn a ....... .,.in: !Yalieb-l"reacb. rnocD-&aalin 
... ~li ... -ltalia•. Some lZ.000 ...... •a•• c•l'Oll&• 
SJetrao • .,_rde eaclo rear. Tra .. letore -rai .. vitlllo 
ti.. S,etr•• •r•t• ca• i'""row• taeir -n rate f~ 
••we• ...... per UJ to llet-• :ZU ... ZS. lorotra 
-•• iecnen ti.. ...... r of ...... a crueletor cu 
&•t tbl'CNlla eacD aar .. ,OOd ZS tovarda • tloeoretical 
••i- of SO••••· 

lvoc:ra will .. ~PH"ated i• tD• - ver •• 
Sretr••· Tr ... letore viii t., i• tDeir tlOrk tbl'Oll&b 
• teraiMl ... oe pre-ted vita • fint dreft of tb• 
.-:llliM'• treMl•ti- •iclo teer ca• cua nit i•to a 
f' •ined ••rai- • oc-. 

'hie differeaca .. ,,.... tae larotra aod Sratraa 
•t•te•• vi ll lie i• tae ...... r of ......... • eacll 
aad H th accoro1e1 of tae tr ... lati-a • .._,. -n 
of , .. _.ia&itiH of , ... ,.... vii I lie catel'ff for i• 
lorotra. 

lurotra. DJ' far aod ._, taa 1111at ..a.itioo.e 
.. cai..-tr ... lati- •roject i• th ti0rld, will h 
•••loitu c-rciellr. 'Ille C-iHi- •-t• it to 
h v•ed a,. CCl8!9alli•• to cr ... lat• co~ta.e doclll8Ctate • 
.. 1111111• aod otaar vrittaa .. tarial. Cilaia firat 
•peered H llav Scieotiet. Loadoa. 7 ._..ar ltlo. 
tH wa&IJ' rnin of ecaaoce aod tacaeoloar> 

llalli9 ava aoftvare ••I•• eraa't loet ia truelati-

It'• aot aaa, a•tti .. aola of Datiwe-la1111uas• 
eoftvara i• AraD c .. triaa ••re fn ,....1a ... 
c-tere. rev aofr.var• co.paoiaa trill eotaar 
treaalati .. tMir •roar ... for t .. •i .. acvla ealae. 
lut -· Uai•• Coilpucere lateratic' ... a Lu. of 
Tuelati•. On •• ••Ila a SJ00,000 Dilim(lval •r•t­
tut ca• truelat• &!1111at MJ off-tae-aaalf eoftvera 
•actaae - ... tM data it coetaiaa - into ArAic. 
5aJ• ... lleaib, Doiqva'• tecaaical director, llOO tool! 
eicllt reare to daftl• tllloe •r•t•• "I wot• a •Jet .. 
tD&t uaa• UJ' aoftvara lDat'• ovt taara." 

Uaiq,..•e •J'•t-. a caotral c..,.ter that earwee 
.. to eia•t tarmiaala, •~• •'8Ci•I aoftv•r• ia it tllat 
caa tr•••lata 10 .....,lar l'rotr ... vitlo j .. t ti.a tDllClo 
of a "8ct-. 'lllaa, to rue otller aoftvara, cuet-r• 
caa "8;1a - ti.a •rat .. '• caatral aoftvara ... a4d 
iHtructi-• for cr .. eaaci• otllloar c-H• ... 
1.,.rt .. t -rd• aot i• tk 10 iaitial •roar-. 'lllia 
i• N jM for ck •i•itietad. hc it ia -• «bae"8r 
- fHtar C••• •taniaa .. v •roar- tr• acracci., 
c1ai .. labia. C:O.i• .... ; a •araioA for c ...... 
(lal'ri•C•d fro. t•a ZI Occ ... r 191) i• ... of !t•i .. ta 
llaaa, Cc) 19U ltJllCCrav-llill, lac.) 

C.ir .... •i•• 1ac• !4f !09!' 

PiH •rec- -H• ••wa - coecracu wrtll 
'4.S •illioe fne cllloe DohrareiCJ ~uce C:-iu .. -
i• • .. ciomviaa iaicieci•• co .... c Ceac•i .. aH 
nHarcll i• llicroelectr•ica da•il•• 111• bulb 
licaMiaa dNI c"an aofcvera wrto .._, 
US •ii liH • clle c-rci•l Mrllac, ... vH. aMbla 
aco .. •c• co daai&• ... caot cllit•• 

.... i•iciaUwa •-• i• no'911H co eel I• fr• 
U •i••nhiH. tac1 .. h1 C..rt,..a, S.iallU,.i. aH 
lltraC ... IJda. 'lltoy ara .... co ... or "9•1-. 
-'•rtr .... ca cauraaa i• i•Caaratad dn:uic dHjl•• 

- JoO -

All •r•teM viii .,. in place for cooar••• to ... io in 
Oct.iaer: POlJtllCboica are ea..-ct .. to follow ••it. 

Tile fiwo coapa•i•• - Silicon Wicro•r•teM, 
lacal-ledac. C:...riolfl• Scieoce Park atart-..p ~o•. 
a..& US •uPPliera C•rad aod Si lwer-Lieco - aano tilllat 
tll• Ill ...ea tllD ioweet .. nl to traio en• eilicon 
•••ic•r• of t-rrov. 

Profoaaor lrik D11CI••• of lriatol UoiwereitJ. • 
..-.r of tlle uaiwenitJ -rti .. parer tbat PUt tee 
rrop0aal to tlll• aruu c-itt•• ... ewaloatea t•• 
aoft"8re toola. deacribe• tllloa i•itiatiwe •• •tao 
loiqeat co-oni .. taa at•• ao to• teacou• of 
iat .. ratec cin:uit deaic• ••J'VD•r• io tlle -rad•. 

Studeata viii ••• aoftvare tool• tbat are U8ed 
io ioauatry; tll• eofcv•r• viii De auPportea toro,.11 
lead aitea. 'Iba •-liH vi ll aleo keep tb- aloreaat 
of NV dowel-au. (Ca!puter Veellly. ll reor••l'J' 
1916) 

AI - EUEltT SY$TEllS 

l.,,.latiou laaearclo Lt4. aoa .... icvare lac •• 
tllloe Torooto-lta ... 411wel .... r ... oietriautor of tlle 
•rtificial iotel liaaece l••uaa• lll'&lla.OG, •••• formed 
a collaloorathe w"tare to dawalop ao Al 1 ...... ., 
ti.at viii ..,.lata tDe tDiDlti .. Proco•••• of toe ...... 
lorai•. Accardi• to tb• weador•. ir viii be the 
firat Al laoa ... • deei1... for woctor procea•aaa n1 a 
..... rc-ter. 

llL ia tba oav coapaoy formed to r••••rcb aoa 
••••lop a aerie• of •e1aperca1pe~ iotend.,. to •i..,.late 
cercaiu .... ratioa •ea .. •t• of c•• 11 .... n brai•'• 
Mural oat-rt. 

Tao tiret at•• ia tlle proc•••· alr•••r uod•r 
way, ie to aawelop a •..-c•al woreacn of "'IOl.OC 
•••icaad to AD oo tae Cootrol Data CJb•r 205. •• 
llOOlllfS c-utor. Tao 20S viii ti0rll iD coojuoctioa 
vice a Craar 17U. Iota -.c•i-• ara ioarallo~ ar 
llL'• Bi••iaaa,..a Doaaq .. rtare. Tiie 170 viii prowide 
tloe data 1'rocaaai1111 atructura and viii •• •••• t? 
dewelop taa eoftvara taat viii "tutor• raa 20S. 

Accordi1111 CD llL p111aid1Dt Villi .. Badrr&•· ·-· 
COllpUtor viii 1 taa~o' tbe Otllor." Tao CJHr 170 vall 
loa fed iofor-.tioa tloat it viii atoro, proca••· aod 
•••• oo to tao CJ'ber 205 ia ao a11>Propriata ..... r. 
llloa• nac••••rr. tae ZOS viii •••k clatificatioo fro. 
tDa 170 uatil it••• tull iafor-.t,oo io caa •roper 
format. 

lladl'J'I• cootraete llL'a effort• vitlo tloe earial 
o,.racio• of toa -•• •• .... •• arcloitactura. Iii.'• 10•1 
ia co c ... cloaar to Cba oparacioo of t•• b .... a braio, 
llllicll •••• a "•i .. ot rowi1111. arDirrary, out ••&•Ir 
aalecciwa, aaria• of j ...... ote vitb tlle ••••• of 
hebe". 

lba raaurcll ie daei&Hd co proauca a procaHor -
aot oacaaaarilJ • c..,.tar io ca• •a••• va ••• Clla 
wrd coaar - vitll tllouHH• of -rr cal le. "laeb 
call viii aa • ruei .. acarr procaaaor c11ac wall allow 
a i.i1• lowal of rarellali••·" ••J'• Maar,.1•· "lacll of 
c11e call• will •• car•••• of acciaa ai .. lcaoaoualy 
Villl ..._. or all of clla otoar calle. 

"llL vi II lie wrlli .. ~ovard • a1ac- vit11•• vllicb 
a COllfllt•r viii aa ~·•• co elcar. ••falld, or raouca 
aca •roar~iaa proc•••a• aa••• aariralr oo ace Dllll 

••"8ria11C• llllila oparaC1D1." •• ••J'•• "lt val& •• a 
diff•ra•t Iliad of 'j ...... at' "8rll•••· lluC wa ara, t• 
face, cooc ... aaCiD& • macbi•• car••I• of ••an:a•iD& 
j ...... oc." (la•rioced vitll rar.ioaio• of DATMIAT10lt 
.. ,. ..... Cc» .,. Taa111o .. e11 Publi•lli .. ea.. • .,.. A. 0u .. 
... lradoUNC Collr•.,., - all ri&•U raaen ... I 
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!fll kf!a p!C8 D •t& llfDi! 09 a litCl! Cftit 

laaaarcllan at AT•T hll LalllOracoriaa oaYa 
call:eo clle ... c loatc11 1c., ia artificial 
i•t•lli••11Ca1 lllDildi• •• ••.,.rt-arata.-oa·a-cbi•• 
1bia aicro-.. .,.rt ia ai•ilar to a c..,..car'• 
oicraprocaaaor "llraia", oalr it bra 16 rulaa of c...- for raacbilS • '9Ciaioo vir .. iaco ita 
circuitry. Pucci .. C4eaa loaical rula1 oa Cb• c•i• 
ratbar , ...... aof CVIH - Cba ..... .,., ... b -
pJOllKH _.... ....... Tba ntp CH ai• Cllr ... b 
to.000 l .. ic •• , ................ Tbat'• roualllr 
10,000 ,, .. , fetter cna• ooat c~••••tio .. 1 
•ofcvar•-••aa• .... re •r•c .... 

• JS -

~. troulllle vitb •aard-vird" l•ic ta tllat it 
c-l• netrict toe clli• to ftry oorrov ..,.lic•t•-•· 
oiiace tlle -er of r•lH io -u. hpert~r•t­
pnar- oftH cootaia ........... of nalaa. lel l l.allla 
aot al'09114 tbio liaitatioo lllr ··•i• ..-callM t.acr 
l .. IC, & tCC:DDi~ ... tllat .eoooa't l'~Uil'O data I-ta 
to lie atate4 vitll tlle .... a llllaca .... -.111te .eiaital 
•reciaioo. loot• ... tae c•~• ca• oaDClle i..,recioe 
•ualifiero ••ell ac •i..,rollalllo" ...... ooillle", .... 
"llicaly •l'Dll•llle" • 

Likely • .,.ucatiKa ...... froa coarrolli• 
factory rollOto to auiai .... 11tarr 1a1ooileo. For 
e- -re .e-.odi .. c...,raa, lel l Lallo io - -.-.i .. 
- a aicr-•"" toat •ill oawe 2.>0 -..e 
t ... rl•ic nleo. lo •eciotoe llOo lleoa nacllM rec 
- ... tiller tbo ell••• will M offol'M c-rciallr. 
( .... ri•t" ,.._ tlle lJ Ja-ry 1916 iH .. of 
... i.,oo lleell:, (cl lillll 111r llcCrw•thll. lac.I 

DrnlOf!!!t of Al 

'Ille -rl.e'o le ... i• -fact•rer, Taao 
INt..-ato (TI I, oao otartM ioteoaawe reoearca ao• 
•• .,.1.,..ot vora oo artificial iatelliaoioco (All for 
toe ••t aeaeratioe c-...ter. -nae c-aor ••• 
10 .,. .. cat of Caroeai•' • otocll:• ood provide• 
nHarcll ODii deftl..,...t f-• for torea r••r• to 
oec.n ao eaclooi.,. riaat to oell Ai product• io a 
joiot deftl..,...t •roject vita Carooa••· Caroea•• 
,,.. ootalllioned lllr four ocieotiot• of C.:Oroeai• 
.. lloe Uoi•eroitr. Toor otorteo reooorco for Al two 
re•r• .. o. 'haer Ce••IOl'D• ao ea1>&rt •r•t- - tlle 
world'• oiaueot looel tor .. IN& ... Dt ooo 
•n<luctioitr i•roo ... at. 

•eaovllih1, TI alld S..Orrr otort .. joiot efforto 
for Al •roouct do • •-t ao• ooleo. 1,..rrr II•• 
coa•tructed •• "i· 'iaoot •rot .. coater" ot 
•illDO&l'Olia. aio~"" •· iooeat1 .. 2UU Dallioo dollar• 
for naearcll olld ••••lo,..ot of Al 1oiotlr vatb Tl. 

Iota coopaaiea otr••t••• tie• for aoll•• toe 
a..lorar. Tbe S...loror ia a oev trpe of coaputer 
dOYelo.,... or Tl oo tbe llloai• of tocllooloa••• fro. 
RlT aod otber toclloOloaical 1oat1tutiooa. aoa i• 
clai_... to De a ,..,.rtul tool tor toe oeoolo,..ot or 
, ... Al •r•t•. 

'nae lllaaic •r•t•• oPOratoa oa LISP, • Ilia• le•al 
•roar- l••uae• danlopeo 11r lllT' a Al aroup. 
(Clllaical, lco-ic alld &sioeeri• lniev, 
11o • .-.r ltllSJ 

l••rr rear. Locll:bead Niaaila• alld .,.,. Co. 
,..., calio~ac, ODii r•••ir .... )),UOO of ita 
alaccroatc i•atru.e•t•. 1o autooace cni• ~t•aaari .. 
c .. t, tlla ••••t dafaoaa coocracco, ••• ... .,,.,. • 
"aa .. ric" asparc •rat .. to ,.rforo dioaooatica io a 
var t•at ai•ica a lluoa• caclloaciao. lo toia ••J· a 
..... cao aora •••*'' fiaur• out vllora tba arac .. 
_, ...... 1111•• at cao'c c- •• vicb •• aoavar, 
aara Loc•llaad aacioeer Niclloal P. PraYoat. 

'Illa 11aoaric •J•t•• .. a.as. for Locuaa• i&a.,.rt 
Syate11& - i• vritcao io Ada aoo coaaaata ot a tat of 
data atrucc•r•• &oaf .. , oe u••• fc • •ccrioutaa or 
llotll tba •rat- uadar teat 1011 Cba coauol •r•t .. 
c•ac dee.rained llllicn CHU co oaae. Ha•i .. auco 
•••r ace••• co coa c .. crol •racao •••1111•• L&5 co 
c• ... • ic• aoal• o• tna r11 atcer raca1••• ... 
i•foraocioo or atarci• 1 aev caac. IC ia cnaa 
flaSIDilitr tbaC aaoaa toa arat• 1&8 a ..... •l1a1 ..... ,,. 

PraYOat •ltd Tllooaa J. L1ff1r of L:icll:b•••'• Pelo 
Alto reHar'Cb l•llloratorr •••• l'UC L&I co won oo • 
llevlatc·Pac•1rd Co. 61JUC di9ical voltaa• aourca. 
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Watn a knovle<I&• llae• tbat iDCludea iaformatioa oa 
tne 61lOC'• operatioa. LES DH correc:tll' di•ao•ed 
fault• tbat ..ere d~liberatelJ pleated for teati .. 
pun>0aea. 

1be Hf fillOC cootaiH 9 circuit board•. l9 
circuiu. a.c4 •- lOO c,-..ooeata. latber tbaa teat 
eaca of tne•e accartli• to a preaet routiae. I.ES 
u•e• ttlO aiada of neuriatic rulea. AD lf-1bea aet 
e911Ddiea &D001le4&e about •~ific fault• ;. tae 
voltase -rce. llbea-1bea rulea deteraiae vllicb 
fault• to look for. LES peraoaitie• tbe latter 
rule• a• a • .._.. tbat ruaa tbe •J•t .. DJ aettiar 
priorities. 

1be d- c-• alive vii•• certaia enata 
occur, aucb •• tne iaolatica of a fault to a 
particular Doard or tae diacoverr of ao 
out-of-toleraoce value. 'Jbe llbeo rule• tDea reaet 
tbe prioritiea of tbe If-rule •eta. Seeeral It-rule 
HU .. , be cperatiac at ooe ti ... vitb a aeparate 
deciaioa tree for eacb &oal, but tbe prioritiea .. , 
diifer. lf a board-lenl teat a...a to poiat 
directly at a certaio ca.poaeat, tbe tlamoo cao 
DYP••• tbe circuit level, Juat ••a tecboiciao 
would. aad put hi1•e•t priority oo teatiac tbat 
particular c09pooeot. 

L!S, poaaibly tbe fir•t eapert •Jatea vrittea 
ia Ada, rua• oa a Di&ital lqui.-.at Corp. YAl-ll/780 
lt.ocanee.i will avitcb to a •icroYAX oeat apri,.). 
Ad• i• al..,.r tbaa LIS'a iaitial il8Pl ... atatioD ia 
PL-I, ••J• llalter Peraioa. ooe of tne •J•t••'• 
dHi&oen. Ada doe• pnvide a 1ood .. ioteaeace 
eoviro .... ot vitn ... , checkiDI procedaraa. novever. 
That'• very uaeful ia e lerae praar .. , Perkiaa ••J•• 

Lockbeed h•• - applied LP.:; to aearly 20 
project•. iaclud111& fault dia&DO•i• ia a 
•i1oal-.vitcbiac ayatea aad rule cnecaillS for 
c09Puter-aided deai&•• 1be iaatrumeotatioo 
d1a1ooatica teated veil oo •i.,lated faulta. 
Prevoat ••Y• oe will aot be aatiafied, bovever, 
uatil toey are field-teatea. Tllat .. Y take •Diie 

ti .. b~c•u•• tbe 6ll0Ca doo't oftea fail. 

1be Hat at•P for Loc:aoeeo vi ll be to 
1eaeraliae tbe proce•••• uaed io diaaoo•i• tbe 
6llOI: aero•~ a broad r•DI• of ioatr,...otatioo. Ooe 
of tbe purpo1e1 of the firat eaperi .. ot, Preeoat 
••Y•· va1 to aee bov ...ch of ao eaiatiD1 koovlaaae 
beae cao De praaerved aod to deteraioe vbicb rule• 
are aeoeral aad vbich a,.cific. Pirat iodicatiooa 
are tnat ioatr,...ota nebave pretty ..cb tbe .... at 
tbe circuit level aod below, where ao ... lifier i1 
an .. plifier •ad a traoaietor ia a traoaiator. At 
the board level aod above, Preeoat ••Y•· ayat ... 
teod to De uaique. (flectrooica, 23 December 1985) 

Al to help •cbaoie1 at leoault do a IK.tter job 

Preocb aut-bile ovaera ai1bt •- aac feater 
aad aore aaperc repair work. tballk• co a llDY• bf tb• 
couocrr'• priocipal aucoaaaer to put •• artificial 
iotalli1eoc• ayec .. at cne ••rvica of it• 119Cb•aica. 

1be heart of Cb• ayar .. ia •o oaperc·oy•t .. 
aof cvare aodula dedicated co diaaooai .. tb• cauaa of 
autoaoll1la .. 1fuoccioo•• Tllo •rac .. vao joiotly 
developed ., Cap llo&•ti loDO¥atioo, tbo r••••~b 
auoaidiary of Cap Ciaaioi llol•ti IA, rraoc•'• lara••C 
data•procHai .. aorvice oDd cona11lti11 1roup, aod 
... ,. laaaulc, th• oaciooali .... car .akor. 

\ha aofcvare c ... a in s ... 11 protr .. coec c•• 
•• cu1coaiald oy •ucomooila tacboical o ... rta co deal 
iodividu•lly vitn aoy of a cir'• warioua aubayaco ... 
'Ille prototype of tbe aofcw•ra r11111 oa ao 11" ':°.Ont• 
r.raoaal C..,..car aa4 curraocly i• Ni .. ... 4 co 
•••Ir .. aucoaacic•cre1 .. i11ioa oro••lkMM•· i. CllO 
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future, it will De uaed to aid repair• aa otner 
areaa tbat are typi~ally difficult co di&100••· aucb 
ea oo-tbe-road behaeiour .... electrical faulta. 

D1atriout1c.o voteotial ia broad: i..:oault ••• 
&Diie 9,0l>O dealer• acattereo tnrooeaout FraocP. 1be 
ioicial reaulta of the ayatea'a trial• oave beeo 
•eatreioelJ i1111reaaive." aaya Gfrard Martineau, vno 
i• co-ordiNtia& tbe project froa tbe leaeult 
reaean:n centre. Ct -~oy eati .. te• put tne ayate•' • 
ability to oolve tranamioaioo fault• aDOYe '' per 
ceoc. (lepraoted froa Elactrooaca Veea, 
16 Deceeber ltd). (c) l9iS. 9cCrav dall loc., all 
t'i&bta reaerved: 

•aoy eD1ioaeriD1 pl"Dbl ... ar11 oot -oable to 
purely al&oritaaic •olutiooa. Ae loea II) put at. 
"Toe e,.ioeeriD1 •thod ia the uae o! heuriatica to 
cauae toe beat cnaDle io a poorly uoderatood 
aituatioo vithio tbe aeailable reaource1." To deal 
vato tbeae ill-atructure<I proble ... ao eacaaeer 
reliea on hie ova jud1aeot and eaperieoce. 

loovled&e-baaed eaperc ayat ... provide a 
prD1r ... iac •tbodoloaJ for aol•iac 111-atructure4 
eaaiaeeriDI probleaa. Since cbe•e ayateaa alao 
provide a fleaible aoftvare developaeot 
•tbodoloay - by •eparatiac tba k-lrd&e llaH troa 
tne infereoce .. cDaaia• - coey ar& or 1acreaa1oa 
iotoreat to tbc eD&inearia& c ..... nity. (2J 

1be kiod of probleu Cbat e,.ioeera face ia 
tneir Jay-to-day vora can oe oouoded OJ toe 
derieation-for.ation apectrum. lo derivatioD 
probls ... tae problea cooditioo• are 1pec1f1ed •• 
part• of a aolutioo deacriptioa. A ~1nice aec of 
poaaiDle outcoaea eaiata ia tne &DC1Vled1e aaee, and 
tbe aDo>Vled&e ba•• a• uaed to coaplete toe 
aolution. Eaaaocially. oolvias cbeae probleu aeaaa 
ideotifyana tne •cl~cioo patb. Io for.acaoo 
probl .... cooditiooa are 1ieeo •• propertie• the 
aolutioo .,.., aat1afy •• a vnole. Moat real-life 
probl ... fall betveeo cneae tvo cate1oriea. 

Derivatioo. £oaioeara oc.or..lly encounter tne 
fnlloviaa probl ... at tb• tlarivacioo ead of the 
apectr-: l 

lnterpretatioo. To~ aivea data are aaalyaed to 
deteraiaa t~eir aeaaiaa. 'Ille data are often 
unreliable, errooeoua, or aacraoeoue. 

Dia1aoai1. ldeotificatioo of a probleo area or 
a fault a• bued on poteotially ooiay data. ·n.e 
diaanoaciciaa ... t •• ablr co relate the aympcoaa to 
Cha appropriate fault. 

Repair. Th• faulto io toa tyar ... are 
ideocafied, aod reaedial acc1ooa are •uaa••ted. 
Paule Jiaaooai• ia Cb• firat atep io tbia procaaa. 

1100itori0&. Si1aala •r• cooriououaly 
iotarpracaa, aod alar.a ara ••C vnanavar required. 

Siaulacioo. A ooclel of Cb• •Y•tea ia craeced, 
and cna output• for a 11c or iopu'• are onaervad. 

..:Oocrol. Too data (rroa ••••oral ara 
iacarprotacl, aod aoy d1viati .. • froa the nor.al are 
corractad. 

rormacioo. Typical prool ... aocouotarotl •C tbo 
for.acioa oad of Cfte •pectr,.. •r•1 

Plaooi0&. A proar .. of acctoo1 ia ••t .., co 
achieve cercaio 1oal•· Tile accioo• aooul• oot 
raquiro ••caaaiva r••ourcaa or waolat• 1111ci..ice 
cooacraiou. 
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Dil•i.a•· Srat ... or Oltject• toat ••tiafr 
.. rtac•lar ~1r.meota are coefiaurecl. Tbia 
iawol ..... tiatri .. cooatraiata fraa • •arietr of 
-re••· 

'Ulen an H••ral i-rtut differeDCH MUIDDD 
t• tr.iiti-l aoftwar..--.i-doa dewelo-•t c:rcle 
...t tllc c:rcl• for koowlec1&e-.aaed aspert ayat .... 
(Wat•- (4, •rowidH ao Hcelleot treatMot of tbe 
latter., 

... t aoftvare eoaioeerioa •rojact• •••- tllat 
t• •~•- ia - of impl-•tatioo ratber tbao 
deaia•- 'Die riaid apacificatiooa aod aodulariaatioo 
~ are ao l ... er belpful for project• uai.,. 
.._l._e-t.aaed aoaiaeerioa •r•t.... 'lben:.. tbe 
•roject ..._ld lie tbou&at of •• a deaia• probl-
rat .. r tbao aa impleaeotatioo iaaue. (), 

~uacti-1 apacificatiooa caooot. be accurately 
detaile4 vitb eapotrt ayat.... Tbey cbaoae •• a vider 
_,of tut caaea aod field proble .. are cowereca by 
t• ayaa:.a'a bellawiour. For esample. io tbe 
dewel.....,.t of a ayar.ea for aut ... tioa deaiao. tae 
cliaat .., ..c lie allle to fully apacify aia aeeda. 
,..ica are .. re like aapira~ioaa tbao apecitacatioaa. 

..._.i• ...,.rt• are Hldoo akillecl io ••-ledae 
eoai-ri .. tecbai•-•· lleac:a. coatiauioa iar.eractioo 
vita• .-1._ .... \oeer i• NDded uar.il tae ayer. .. 
11 .. loeell dewel0Pe4 to a nearly final er.ate - tbat ia. 
u.til ta. fiartooioa •ta&• i• ruc!led. 

'Die atyie of •roar- i•l-•tatioa aad 
dew•l°"8D•t i• differcot for •111'9rt ayat ... , llbicb 
an &I'- iac:r-tally ratber tbaa prOllr-. Tbe 
"~"- i• iateractiwe by nature. aocl oev koowleclae 
u.it• are fo~l•trJ •• tbe espert uH• tbe proar­
... ....,lie• it to aev teat caaea. Tbi• coor.raata 
vita aimply i.,.l ... otioa code to ... t a fuoctiooal 
..,.cificotioa •nparad ia adwaace of tba 
impl-•tataoo. 

loovla4&• e .. iaeerioa tool• are rarely esactly 
aoiu.I to o IJP'ticular •11&ioeerioa prob&... llOn 
oft ... r.My r•••ire aclaptatioo aod ewolve ouriDI tae 
kllOVle'Se ••••i•itioo aad '-Pl ... otatioo proce••· 
l .. i ... ri .. •roltl ... are illbereotly cliwerae aocl viii 
coati ... to.,. .. cballeoae• to tbe builder• of aucb 
tool a. 

Miaoer level praaraa atrataaiea. •ucb •• 
iaterfacor ... ieteractio•• ..... aodulea, are ofteo 
r8"re ... c .. i• tee .... fon1ali .. •• the ko-ledae 
k••· 'Ill•. tbeae aspecta of tbe proar• also arov 
ara .... lly ... ioteractively a• cae proar- evolve• co 
becdle .are ..... re teat ca•••· l11Ploracory 
protra.lli• eavire11111eota .... appropriate for tb••• 
taaU. ••• 

follovi• tbe four •rticlea ia • apacial aectioo 
oo -sell i• koovlacll•·-lta ... •11&i•HriD1 •r•t .... 
It ~rt• vorll i• prD1r••• at IJ ueiver•itie• ... 
nHAftlll c•trea. loclucled an project• •• fault 
di ..... , •• --.ert iecertacea. acruccur•I cleaiao. 
-llleeical ... i•eri11&. electrical •11&i•eri•. 
1M1r•ic .. tak .. 1, error recovery i• robot coocrol ... _.. 
ldenecoe 

(I) l.Y. leee. '"r0111rd 1 Dafieioitioo of Cb• 
"''•eri .... cbocl", 'Iba ... t. lpri• INS. 
PP• D-JJ, 

(2) D. lrir• ucl a. ,,__,, eel• .. "41 ie 
... i ... rill"• llGA&T levllett1r, Apr. 191S. 

(J) r • ..,....._,, o. llece.-e ... D. t.aeac, ..... 
WI .... ..,.rt ly1C1M, .wdi--llHllJ, .... , ............ ,. 
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14 I D. Vaten1aa. A Guide to Espert Sy.r. .... 
.111•i•oo~e•ler. ••••• ... •a••·· 19•) • 

UI I. Slleil. "Power T-1• tor Pr•r-u". 
O.t ... taoa. Vol. 29, llo. Z. feD. 1983. 
... u1-144. 

CIEi!£ Soft-re. llarcb 1986. luerpted fraa ao arr.acle 
Dy Uuwwuru Srir ... Maaeacaueetta la•tatute of 
Tecbooloar. aod •icbael D. S,c-r. Caroeaae-tlel loo 
Uoiweraity. ) 

Graiu of aood acl•ice? 

Aol•aac:ed tecbooloay i• bec-i• • -rketiaa tool 
ao ooe of tae UK'• oloeat aoduatrae• - aaraculture • 
far.era btayiag ICI'• aaroc.,...cala oov &et ac,••• to 
ao esperc .,., .. oo tDe u•e of ruaaacaaea for 
vlleatcropa. 

for ICI, ""icb clai .. tbe aervice ia • world 
firat. tae c08Mrcial advaot .. e ia clearcut - ao edae 
over it• c....,.titora. for fan.er•. u•e ot expert 
.,., ..... , -• Dec- • tread. •• taeJ face a -•• 
of cleciaiooa oo crop• aod aliDMr profit .. ra•••· 

Tbe •-rt ayatea. llbeat Couo•ellor, -• 
iotroduced in aut- 19154. - a• toe firer. io vnet 
ICI bopea viii IHI a aeriea of applicatioaa for the 
arable farai11& c-icy. cower&DI • •-er of 
differeot crop•. le i• availaale to fa .... ra on 
wievdatl aet• iaatalleo at 1Cl dealer• ""o alreadJ 
uae Cbea to provide for aclvaacecl ......... t •r•te ... 

la uae, Vaeac Couo1ellor beai•• by ••kiaa for the 
particular far.r. fara aaCI tae epecafac field to De 
aoaly1ecl. lofon1atioo i• taeo recraeved f...,. lCl'• 
utaba•e •-t tae fiel•'• aeoc:-•c•I aod taraaaa 
aiatory, ... tDe type of llbeat arova io it. The 
farMr cao be aakecl for fartaer iatoniatioo aDout 
aeed• aod fertiliaer bei .. uaed, ... ~ toey are 
Dei11& applied. Toe ri•k• froo veri-• acraio• of 
daaea•e are tDeo evaluated, aad explaioed to tbe 
rar.er. 

Treac.eot rec-odatiooa are -e. aod 110111 
vita ciaee cost/Deoefit aoalyaea for tDe reca.aeoded 
courae of actioo. or for alcer .. tiwe treateeot•. 
Tbia laat "°ioc i• toe crucaal ooe - if toe •J•tea'• 
cleciaioo cl4 be juatifaed io bard caao terea. tDea 
tecoootoaical oicetie• cao oe toraotteo. 

IC! b11 beeo iovolved io e&"8rt •J•Ce .. reaearch 
for fave yeara. It too& aaouc 12 ... cb• to develop. 
u•ill& Cbe Sawoir eapert •r•t- ,.ael I developed DJ 
aofcvara DOU•• laia. leceacly, a waoeodiac lacalitJ 
DH lleao Ullked ieto tllle eyac... Tau cao elaDOrat• 
oo iefor.acioo pre1eotld oa •••-tea. Dy 1upplJ•• 
eatr• iefon1atioo aed ai&b reeolucioe arapDic• for 
diagr ... /eiccur••• 

lefore 1tarci .. won oe Couaaellor. tba , ... 
looked carefully 1c cae edvaet .. •• of un• •• aaperc 
1y1t... 'Ibey c- up vitlll tllH• 11.aJ' "°aeta. 

laae of eaenHi• kllOVled&U 'Ille d1t1 io tlle 
1y1c .. i1 1cored i• • fora .. re Alli• to orcl101ry 
l .. li1b ,..,. i• coeveetiODal ayac .... 

fle&ibility If eapreaatoe: Toe IOUl'C81 ot dlCI 
for Cbe 8Jlt .. CA , .... fr- c .. c-llOOk defiDitiooa 
ot f111&i co far.1ra' folalore. 

Llet ... cioe of , ..... 1 .. 1 ~re .,., .... io 
additioe to 1rrivi• et eo .. ..,.,. cae ••,I••~ DOV ac 
1or. tb&re • 

Creau .. _, coefide•• i• • •jar N'l'C of 
• •• ,, ......... re .,.,... ....,.,, ... it• •••ver• •• • .,., , ... ,.,..r ... follev. ... .. , .. .,.,... h 
cr..cial to .. , .. c111t1. 



'Doe f-rt• llt•J c-•i••.c"ati- ia f....r of 
tao •-rt •:r-t- ie ita aailitJ to ....... 
ueeert•iaty ... 'rea.-' • lle•t roe.It. 1roat9ea~ 
rec:-... ti.08• an ........ al .. Irita-· 
c011t/-fit ... l:PH for t .... •ice oc for 
•lter••ti .. tre•t ... t• - a crwciol fiaol •tea•· 

0.. aree ICI •ia •t - to -"7 .._t -• 
per-•i• ra .... ra to - - t~•-s7· ..... 
l.as•r•. a...a of ICI'• Deci•io.o -....re IJ•t ... 
Crou11. Mi• t .. t c-t•ra are - a - •ia~ -
f•ru· Y-es f•a.ere •oiaa to •rictalt-•l coll .. • 
are tr•i ... io tbe -..licatioao of c .... tero io 
boaeiHH ... retoro to tbe i .... t~ --4 vitll lot• 
of - iUae. 

A ooaller of c .... aie• elr ... , a.-cialioe io 
_ .... -.t ... fi-• eofr:.on for t .. fu.i .. 
c--ity ... ICl OH a •It •-.. to tllio area -
.. ricoltoral laformeti- Tac ... loar (AlT). AIT'• 
.. ia effort• are c-••trat .. - Mwioar. a wi ..... ta 
eerwice tllat f•a.er• c .. accaH f~ tanaiaal• io 
tbair - •-· 

Tiie •Jn- cu Kl •• • ioformetioo oerwice for 
-•tM.r forKa•t•. 11ric•• ... eo ... lt caa aleo 
•-loM 11raisr- for acc-lioa. •tod: c..Crol ... 
t•• ratoro8. la t ...... ram, lCl'o 111• io to 
eata..a tbo ... of •-rt •:Pt... 1i1J •i•ioa f aa.er• 
._. terainala to iaterroaate lCl'• .. iafr ... 
c-ter. 1'1e aaiofr ... will ...,,. .. ta filoa oo 
iodiYi ... I faraara ... will lie .... to relate tboae 
to it• - aaio .. ta fil••· offorioa .. iofo~ 
"opiaioa" • tlle uer' a 11ro111.... !41aora aoi• tlle 
oeat •t•• -•• M to oia for .. re eoft-re 
iot .. rati08 Mt ... a •J•t- rooaioa oo taa caotral 
.. iafr.... (Co!p!ti9. 111• ... aiae, 
5 Dec .... r ltlS) 

COllllTIY lsroaTI 

Africa: rr- ....... , to pr ... tioa for •aport 

'nt• ~t•er• Africu Dewal-t Co-oniNtioo 
CooferHca (IADCC) au •i- t .. •- liallt to a 
•tuiy 11roject for taa eetalllia ..... t io Africa of 
factoriaa for tlla local .... factare of 
teleco.aaeicotiot1 .. porat... Acti•itieo ia tbia 
Hctor on at pre-t liait .. , eac..,t for ..-ra•ic 
co•H. to ....... ,,. Accor•loa to tlle o ... rt•, tlle 
•ua•tity of tba qui-t 11r-.c .. la Africu 
cou•tri••· vita roforomca to total 1 .. tollatioe•. 
doe• eot oacaod fi••· 

n.o latooti• i• to correct tbia atat• of 
affair• 1i1J .... of tbe aforoHi• 11roject, fiNocd 
by t~a C...00..altb locr•tariat. 1i1J iatr.._ioa tlle 
traiai .. of local 11er-1 ... tlle •iatoaaeca ... 
o.,.rata• of factoria• i• or.er to arri•• at tH 
.... ractoro of o -r of ~•to of tlle fiNl 
prOduct. 

A .... r ~f Alric .. c-trioa era olroody 
iotroduci .. cl .... • iato coecrecta for tllo ..,.1, of 
.. tori.al far talocommiM1icatiooa .. tea coll for 
tac-IOIJ uooafar iato too c-tS7• l•Jo waa 
..... tllo flrac COllOtria• to 1-.1 ... oc tllia ,,.. of 
.. r-oc. 

Ao ._.""' .... , .. tolec-icaci ... lira lloe 
01c1•li .... o factory ia caot co.acr, for Clio 
•••-•r ... .._otic •r.._~ioo of .. coriol c11ac cu 
Ila ocili ... io ..... 1 c•trol •ooole fer ......... . 
Pare el CH cecNic•l 110r-1 "°' olr ... , Motl -t 
co i .... a for croioi ..... ilo tllo 11roeoeco of ... 
-cieliaC f,.. Clio ....... fiN bOI .... OHV .. for 
•••i•t•oco dari .. tbl •roject'• firac ., ... , .. icll i• 
Co UIC otM.. lllt•. GOO. 
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Aleo Z ....... ~ h oo .. -at bet-a e 
local c....., _. a Y••l•• Ii-. ,..ica aa .Uioa 
-teat ..... iaioo for coc•acal ... i•-• ... , .. 
traiai• of -ior ... rati-a, - ~ ... a .... 
... Htati ......... titati- 1.-l .. far as tecllaical 
aafrutrwctoro• _.•ill .. .....-rare coocar-. 
'hie 11rofita •~ 1i1J tbe •tiwitiaa of tae 
affilaotod c ..... iao ar. ~11, roi .... t .. iD 
ro-n:ll - .... a.,...t to -. ..... toe COU8try'a 
11roobc:tioo. 

'hi• fiaal eia ef tbe laKC •raject, ooca tbe 
firet ..... of tbe ._l_t ef lecal 11rodoclioo 
aao -• -lotod, i• t• .... rt. ._.rt .. 11..-..cu 
are o_t .. t• lie ... ,._. 11raeci .. llJ to a .. not 
.... • of Africoo -crioo •icb, 1i1J - of trede 
.. ..-u ..... oo 11ri.9Ci.plaa ef roci11racitJ tbr ... b 
t ..... licotioa of .... __. cuto.a uriffa ... 
aa.lifiod cor.-J trooa.ocu-. io to fn-r tlle 
•natar ac--.e of 11roolecto. (UllllSI lollatia, 
] , ........ , ., .. , 

'llae Co ... ioo lociatf for •iftll-Goaeratioo 
1e-n:11 llu aq-.1 oo •-t to oac ..... a 
Ki•tific, •t .... tica•. _. ... i-rioa iaforaataoa 
witll , .. T~ iaotiC.te fer ... Gaaratioa 
C.,.ter Tac-••1 U~J. "'aia will oo taa firat 
..-., lcor will aowe co•• a atN witll a forei•• 
oqooiaetioo,• Hi.Al hter ... letoo, a aca.aoce ... 
tacbaol•J c-llor at ltbe eo.Mioo .-. .. , ia 
T...,.. (C....ioo lororta, Yal.Z, .._S) 

Cbi .. : CbiN -U ..... 

Cbiaa ... ocHowod .. j. -CHD i• ita 
lluq-1.es aleccr..ica i .... try - ~ tlle •-trr' 1 
alactrooic 11rootecta aro aot ~tici .. ood taera i• 
H.ill a •i• ,.., lie-• Cbi- _. foroiao 11rodoCC 
,oality, occoRi• to elactr..ico i .... try aioiacar 
Li Ti.,i•· 6-iDIJ •c•il• of o .... 1..,..at plaa 
for Qaioe .. alactr..ica ia tlle .. , fiwo yaan. 
Li TiaJi• ••i• tllaat t•• •rororti• of olectrooice 
11rodocta .... for tac ... loaical tr ... foraatioo io Cll• 
uti-1 •coocmJ - -11. 

CbiN'• allilitJ to.._ .. for•ia• .. •aocad 
tacbaoloaJ ... •o .. lOll tH olactr..a.ca oector 
,.._ ... atly - lime... TDere ... a aori-• 
ebort .. • of traiooo .,...10 - aoca i• •oality ••d 
,....tic, ... 168 f ...... re liutod. 

'hie aioiato1 c- .. toil .. OlliN' a 11laa of 
actacllt oe CbaH 11ralll••· 'l'raiooo ....,10 ud tu&.•• 
trill bo •-•tra&M io a f- ...... roaoarca c&otrea 
ud upori-col uita. Pra.ori&J nil oo ahao to 
fi .... jor tacllaoloaioe: c...,.cora, illtasratad 
aoaicOll4loctora, alectr•ico for col~icacioa1 
... i ... •tS7 aad _..ro eilitory o!octr-ica. 
lflorta will lie .... co Nrrow Clio ... Mt .. oA , .. 
-t lowola of Clli- olectnoica , .... ,., 
.,.rforaaliCO _. ataado.._ - -rl• lowoll. 

Li n.,, .. aai• caoc .., ltlO t11o total ouc11uc 
woloo of tao olocu-ica , .... ,., -•• llMo °" .. _, 
f-r 110r enc of ~ - lecnoei .. OC • -1 
09or .. o raco of .._, 16 ,.r coec. 1'lo •i•i•car •••• 
tllat OliN -•• tS7 to raiao oloctrNica 11roduct , .. u,, 1i1J 19'0 co tlle loftl oclti .... .., foroi1• 
11ro .. cca ot tllo •tort of tllo ltlCo. (llocFuoica 
llooll!z. S ••Ra .,.., 

Croati .. o t:lliooao 1 ....... won •rocsHill 
•J•t .. - a Pror .. aioito fer ~ia aaloo ef 
ioforaocioe-procoeaf .. ..-1..-.c ia Aoia - ••• 11ao• o 



u .. ti,.. teak for V.eten ~i••· .. t r.tecll 
s,.t_ i.e. of •i-.eli• .._ • - -re.• tllot 
it cl•i• ie -i• ... f uter ~ c.r~t -· 

To write Clli•• • c~'-l c .... tere. 
... ratora ... t aloctrooicallr ~tn1et tlle s.ooo 
c ... roctera ia t• _..n ......... 'Dier craete • 
clleracter llr "9Ji .. io • .... oeriea of .,... .. ... 
c-u. a tffi ... •roe•• oat ~in• iat ... i-
tni•i ... 

r.tecll •- • ..,._tic .,.re. t ... t leta t ... 
-rator cnate tlle r1-K cllerocter ~ "tti• 
t .. et .. r tile "9ioati- of ._ clloracten t ... t 
-n•i-te tlle ...... of tlle ._ird -~. Dai• • 
t_..-oaoaitift c~er •l .. l~. • ....-ator firat 
tooc ... • t .. .oe: - t• ec- Ollewi• tlle S­
latter witll wllic• tM - of t11e a.a-.. -n 
lle&iH. 'Ill• e _., K- ....-r11. allwi• U ~ 
•• 39 •rll•lllH aurti• wiu tit.at letter. .& uin 
ac- offen • c•ice of illflocti-. Mki.. it 
"Hilll• to fU. CM Qoi- Clleracter for a ...­
arll•llle wn i• -•r uina •tellO· loitacll ..... le.pd 
it• taclllool~ -r tile .-1: fift ,..r• for c._.ura 
.... i• .._tioo. -. ot•r -'teta. 'Ille -ao:r. 
•icll .. n. tile araua witll a •riotar for ls.ooo. 
aln .. y .,.. • •iarrillotioo ~ wit• Qiu. 
(h1i•n V..•. l f'ellrooll:F lWJ ( ... rlat .. froo tlle 
l F•roarr •• i- of ... i_ lfeell. (c) IW ~ 
llcGr..-tlill. i.e. J 

uc .... 

larrit wt oot IW pl• 

Soft-n tac ... l•Y• office ar•toM ... aicro­
alactrooic n-•n:ll ., ... a liat of •rojoct! l:Nt will 
-• ,_.i .. la ..-.. Il of t.,. S.rit •nar-. 'Ille 
fatwa •iroctioo of tlli• &....- •rrc .... titiw 
nHarcll it .....,. •t ia ltlle lW warll •nar- for 
1 .. rit. ht lite •ncr- if ....... ,. rirtully 
.. .._,.. of coall. 'Ille •na- if to lie n•i.,• i• 
1:u licllt of •raan•• witlli• .__ _. elHwllere la 
tlla wrl•. 

'Die --11u. iat•rf•• ... ,_ •rojecu oa 
.. •ia•i• office ......... _. •nc ... rH an alr...ar 
Ht for tu office ty•toM INrt of .,... .. 11 lllloo tu 
l•r ..... C:-iHioa ua .,r ...... a-rooe•t• to IJQt 
... •r• ca••· 

'Illa c-iHi- NOU • -.r of -11 
d-etrator •nJoct• toptller tritll a liUted ....,. 
of a .... •rojectt i• i .... trial •ftware. IC..ti• 
1111 !l!!!p!er. S Dace.Mr a•SJ 

lnric m•i• fv --ac ..., .. , 

l .. rit U ia to .... lit! ...,.. to --uc 
coor.CriH. Accor•i• to lent ..... of CM lT Tulr 
force la lnaanla. t'9 c:-iHioo it ••rr -11 i• 
fH•r of allotri• '--• ,..._ Tr ... .&nociati" 
(In.&> c-tri•• to talle "" ia ,..... II •rojocu. 
'9C .. H •f ..... lluia. 'Illa UTA -Criat .,_.•ar, 
-·· II••• N • ., lo tllo l•rit McitiM-..lli1& 
•ncoH. .,... .. ,. tMt clla .-tici••tl .. of tlle 

Ill ... , .... -·· - .. -w.r ... 
an.a -•triu. •icll i•I ... .._tria, 

lwit!ft'I ........... ....,. Ff.a._. ... T•rllay. •Ir•.., ..... - l•rit 1-••-t ... _ .. 
Mll-c•trMCUa 1-1 ... aro fally iaYol ... i• Clle 
.. ro roceot ~ loltloti ... 

.... alN NW CUC olCMllP l•rit II -·· 
atica co it! •n-..... citi" otlltc, .. ,.o ....,_,, -·d .. ,., .. •rotot,.lae ............... 
, ......... ,. lotosratioo hojosC! Cn•·• HtMr IU1a 
clle .&I~ l•11•·ecolo ._tr•C.•· ••rtller 
....,_,, .n II lie 1111C oo -II to _.,_ .._ .. 101. 

- lt -

firat-ti9a "rtici ... u .... - tu iacnan 
tocllaol .. r tr .. afer lletweea c ..... ••• of •iffereat 
aia• ... of •iffen•t •iacl•li••· 

.. ,.. aaid tut 66S •illi- ICU• boa alru•J 
..... allocated for ltlJ/14 ... IWS •njecte. vitll tll• 
nat of tbe ....... t llei• tu .. 11J ataffi• ... otller _rll..... -,... 70 •illi- ia ..i.at - c-•ider i• 
..re to •••111e1t .,..•t .,. c-• .... ~ eai•ti .. proJ•cta. 
F.rtller call• vill -•r lie ...ie if tbe c•rreot 
c•tract• teraa .. te ear:y or ....,r llood&•t." be ••ad. 

'Ille c-iHioa llu al•o decided to -· -
r..te -•ilallle for tae iocluioa of S..i• ... 
hrt••• ia tu carreot l•rit efforu. ..t lliaeall• 
atn• ... t ... t tbi• ia _,.., for eai11ti1& •r•J•~t• 
t ... t .... 1t11eir oloora to tu t- --r•. ratber 
t.,.. _,.., ••t .. i•• for tll• coa.tri•• .. r ••· 
illactrooica VeKlr. 19 Febr.arr 1986> 

'Ille E ... opeao eo..iaaioo i• calll .. for c011pa•i•• 
co "rtici .. te io E .. ric naearcll 
project•. 

'Ille eo..iHi- vill aol• a •n.-nr• a ••1 -
29 .. ril. i• aroa .. ta to orief "C•tial •n ... era oo 
t ... c-t••ta of elle ltl6 •nar-. It will eoellle 
ate ...... to f.aailiariae t....._lft• witll ell• .. , io 
wllicll •rojocte an ...S.rtu• lly l•rit. It viii 
al• .. aiat t.._ ia fi .. i .. aaitallle ••rtaor• vitllo 
awlar meorcll iaten•t•. (IUoctrooic• llenlr. 
l9 ••sell l916J 

S..ll CC!!p!!iH wia UC •uport 

ir..11- aod ... i..-•ia .. iaOOYati•• tecllooloaical 
c ..... i•• were ai .. • a ltooat wll•• tlle lar ... ao 
c-i•aioa ..... 1:11 .. it• top •riority for clle aeat 
tllr .. year•· ...... tat••· • j .. ior i>p .. i•ft 
-SHi-r .... ..,..iated to • .,anead coia 
eo..ia•ioa .. rtfolio after S.•i• .. d Portaa•l JOaoeo 
tlla .__ .. C:-.ity oe J•-rr 1. 1916. Hi• llrief 
i• co •••n c .. c a.ell c ... aoia• llawe ace••• co 
fi11011Cial .. r••t• •••• 

Jae ... • Delora, •n•ide•t of clle C...iaaioa. 
oleo float .. tlle .-iti-• i .. a for ioaowoU•• 
•iall coc.._l•r c-.•in of "a -•• •-' of 
fi11011Cial i••tni.eoct. to fiuace cecaooloaJ all Cll• 
_, tllr.,.11". Ceo.p.tis 111• ...,•Hr. 
•• '•-rr t'86> 

llC 4-lllH 160 ca ... 

'nla &.rope• C...itaio• i• •••••i .. to double 
it• reeeorcll ... ••••1.,..at ....... c. vitll owar llalf 
tlle _,. 1oioa co iaformcioa tacll•loaJ nd 
taloc-icoti"' •roar-•. 

IC vaot• the 12 ...aer •tacet co tu .. tlle ... 
•r011r-. •t•utio& io IH7, llllic• will lie INHh& 
ICU (&.rope .. curraocr .. ic) 9 lllllioa (l6 llillioo> 
~ Itta. 1"• •re••C fODr-rear oc..._, ru•i• fr• 
1914 co 1917, It wortll ICU J.7S llillioo. 
fCt!!!tor Veaklr. IJ Masell ,, .. , 

UC lf!!!Clla! MtcoEloa roca 

'Illa a..., •• C:-h•ioo h allout t• lauDCll • 
-jor ialtiaUH to llorHH oticJ'oc .... C!r ••• 
toftw•r• .... 1.,..ot• lo • , .. -a.r ..... ~acioo 
toe.._, .. , •roar-. 'Ille •roar-. called Delco 
,..,.., .. , .. s.roe .. IHrai1& t•r-.11 toe .... loaacol 
... _.,. will ....... al"' tlla Ii"' of ell• 
lier.,... calac-icoci•• •roar- lace fraHan:ll 
....... a.,..oc io .... oe•• c-icacio• 
CocllOOl .. lH for S.OIN>. !ltd •raYl .. •for .. foa­
di•cu•loo ... --•cociow. 
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1111e iaitiati" ia -n of t._ c.-i.Hi-"• 
coacen tllat ~viii fall....,_. it• 8S _.. 
~apa .. ae c....-titor• ia t.,. ..... 1 ..... t of ..,.. 
leani .. a,.t_. It• objecti" ia to ......... a 
ata.,..nl 1--co•t ..-Cati-I OIORatati-. coar-re 
...a autbori .. ayat ... vitll full iatoraati ... l .. ta 
ai...a at -icatil,. backup • .Ui• wocati ... l 
trai•i• acceaai•le to t.,. llbolo l.ropoaa c ..... ity. 
If coat• coaie ....... tficieatly. t.,. p...,.r .... coul• 
lie eateadM to DCb-la. 

u. ... 1-ra will Ile ••le to plua ti.oir elucati­
aDd trai•i• •J•t ... iato a telec ..... icatioaa 
aet-rk. callft Soft <aatellite baaed - facilitJ 
for reati1111J •••• 

1111e praar- will alao iaclDdo ,_._~•• 
naearcb ... do"l-•t ia tn ... ucati- of 
artificial iotellicoDCe to etlucatioo. Cg.,.ter 
Wn1tl1. 6 Fnnary 1986) 

Europe.a effort• to catcb llP io tllo 
•-re-tor race vitll t.,. US _.. .J .......... taltea 
t- bi& atopa. 

OD tile cooti ... t. lull .... Si .... • are 
fiuliaiaa ao •..-•t to kil• a ..,.rc...,.tar 
toaetller; aDd ia ti.. IS t.,. lliaistry of Dafaaca llaa 
... ._ ... •• t._ pri- coatractor ia a tll~r. 
l6.S oillioo Eaprit project aioi .. to ... J.ooaa•a 
traoaputer to create a auper:c...,.tar at a fortiotll of 
the uaual coat. 

Fr!!DCll atate---a hll cmpaoy _.Si-• '-lb 
!lope tllat Eureka. tile Freacll-i.aitiatetl ........ feoce 
reaearcb pr011r ..... viii ~rowi'4t oucll of tlla fiaaoce 
- bet-.eo l~O oilli- .aod U40 •illioo - for tM -rlt. 

Accor•i• to F. Loreota. &ull"• - ... i .. 
director. Eur-•• naearcb caotraa are ...... k-.t 
out of -rk ia atratqic aectora ncb •• -teoroloaJ' 
aad tile apace aa.t cllaaical i ..... atrioa. la •lllOtea tile 
c••• of t- US laboratori•• llbicb beat a.r...-a 
ri••l• i• diacoweri .. a aev aati-iafl...aa wacci .. by 
uaioa a Cootrol Data .acbiao able to rec-.titute tile 
de•i•• of cert•i• oolaculea. 

P'uodiaa vH -creed ia Aua .. t for tile 
auperc-•ter project. It viii un traoaputera 
liolted tOll•tbar to fora .......... wtcll viii t••• .. 
iaterliak..S to fora "euparllOdea" .... tllua a 
auperc-tor capable of ~ olllioo flooti• "i•t 
oPeratioa• per aecoad. (Co!puter Weaklr. 
6 Fellruary 1986) 

'Iha Europeaa llaalti• c-itJ ia c-i•cn tllat 
aav tecbooloaJ offer• ca.petiti•• uwut•••· 
accor•1aa to • aun•J by iatal'llati ... I - ... -t 
coaaultaacJ Artllur Aaderaea. 

n.a auna1 of 600 noior Moura HJ• tlaat by 
1990 OYor SO per caot of CH Mok•' per-I 
cuat ... ra viii uaa autoeatad cellar .-clli .. a <•'Illa). 
...a tllat bJ I 99S tlla •- percntaa• of _,_n 
viii u•• '°iot of aala (Po&) ta .. ioala, It also 
prdicu cut up to :ZS per c.ar of ,.. .. cwono viii 
•• ovaed by retailara. 

Tacetllar vicll a vider ovaaralli• Dad allariea of 
.. c-rlta. UM baok• •ndict tllat utiooal ooCvorll• 
vi II iacroHh•IJ k liolt .. to •reyf. .. a hnffoo 
electroaic llaoki .. aal'Yice. 

'nle ••""' aa1• tllat taclloolacJ viii "k ...... 
a cocl to ii-.r09o or creata oev llaoki• • ..._,.Dad 
••rwico•"• retller clla• to diwaraifJ ioto ....... ..,, .. 
related '9aioe••••· 
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Tllo baolto kli•YO tut .., di ... nific•ti- ioto 
teloc....,.icatioao vill be uoprofit .. lo ie tllo .. at 
10 :r••r•. kt _, - ieforoatioo Ml'Yicoa • a 
profitable area of - .,..i•H· <C:..t•r lleftlr. 
lJ February l MU 

Ia•i•~ Cootrol Data to aell la41ia &soo IDilli- of 
CQ!P!t9!ra 

ladia e&roft to k:r ISOO aillioa ....t9 of 
c-r•r• fn. C:ootrol Data eo111.. IWor • ler.ter of 
q...-at vitll tllo •i__,,.u ........ ~. IMia 
iaitiall:r viii parcbaa• ..... , JO c,..r •1• ... •JO 
_..., c...,.t'!ra • ...t it ·--~llJ viii ._, .,.rt• 
to •••eollle oora of t .. c...,..tora ia ito -
facilitiea. US official• aaid- 'llloy ooti .. t .. tlliat 
tile aaneoe•t pot-tiall1 coal• proolooce t:z a.illioe ia 
direct or ralatft -.iae•• for Cootrol lato. Tiie 
official• eapect tll• coetract to ._ •ic ... vitbia • 
f-welt•. 

la tlle fint •baae of tbe pare ..... _,_. at 
SU •illi-. bdia will rocei" • IJ IDilli- ar•t 
fn. tbe US AISuc:r for Iatoraatiooal Dn.1-t aa4 
a 120 ail u- loao fNe t .. 1-rt-1-ort ...... 

Tile cootract -•• be for a'°9c •ic• :rear•, • 
aource aeid. laitiallJ. tbe Iadiaoa ... 1• c- to tbe 
US aad traio vitb Cootrol Deta. but lacer 1t11eJ -ld 
ntun to ladia ... kild tbitir - ~or plaoto • 

Tllo lodia• a•-~t alao .... ta to .,.rcllaae t­
-rful "•-rc-ter•" fraa tile US. lt ... ta tb• 
c ...... tera, wicb coat ooro tllao S:ZO IDillW. ucb, for 
aucb coople• ta•k• a• aoal1oiaa clle affect• of 
-•-• oo aoil cooditioao •••• (1'10 llall Stroot 
:!!!!!!!!. • lO P'ellruary I MU 

llorak Data to •upplr lodia vitll c...,tor !!f!rtiae 

A llorwaiao c..., .. , Ila• - ao In IDillioo 
cootnct to aupplJ tec1taoloa1 to ladia'a c...-cer­
--f•cturi111& iaduatry. beatiaa out r- US 
c-ritora. llorall Data AS viii •rDYi .. tile 
ISOY•r-ot-- Electroaica Corp. of IMia Ltd. virb 
tlle llaov-bov to .. _facture "auperaiaic .... tera", 
... 11 aeoaral-pur.-•• c...,.t•r• taac carnatlJ areo't 
.... ia lodia. 1111e J:Z-bit auperaioic...,.tor oftea i• 
•• powerful •• -•1 laraar. & ... ral-..~ -iofr.­
c..,,..tera aad II••~ ... .-pular io laolia • ...-ci•ll:r 
for acieotific .... lo _..itio• to onoridi• 
tecllaoloaJ. llorall Det• vill •all ICIL at loaat 7S 
auperaioic...,.tera ia tH ... t ,_ 1ura. 'he 
tecbooloaJ traaafer viii coat ICIL all09t J6 •illioe 
lorwaiao krooar U4.7 aillioo). Toe eotira llDClta&• 
i• walued at oore tbao Ill aillioa •••• 

Tiie aare-•t vaa ti•• co coiaci .. vitll tlH 
opeoi• io Calcutta of IDdia'• •-• c..,.car ollov. 
Tb• project i• tile firat •iaoificaat &09ar-oc 
action to aultle la•iae c-.aoiaa to •l'lldllce Iara•. 
atate-of-tlle-art cGaPUtara •••• (Wall lcrooc Jouroal, 
24 .laouary 1916) 

C..rn ... cllip• 

lodia viii joio tlla eacCuaiwa cl.a. of biall­
puritJ ailicoo prodowera vlleo a 2S-c-.o • :roar plaat 
llaaed •• • • ... •ticallJ daYolopad •roe••• lloai•• 
c-rcial Haductio• -· llack- lilt-. tllo 
•riwate fi,. vbicll nioo tlla •l•ot, clai .. it ca-
pr .. uca ultra-pure alactrooic-ar ... eilicoo io 
oufficiaat •loDoti,iaa co ... , ... ia0 a ...... 'llta 
ao••r ... ot viii Ila•• to ... 1 .. ca .. , ...... claio 
llafore dacidi .. if it aboal• .. r ... ica atelled pla• 
for a latiooal lilicoa Facilitr , .. ,, i• Cllo atace 
nctor, ud .. i.,.rced tec ... IO&J• 

11en- ia a VbollJ -ad ...,•i•iar,. of lleU•r 
a.-ical•. v1tic11 kaao raaaarc• oo ailicoo IS 1aan 
aa• aad lacer vorll .. vicll CM c-try'a ,..-er 
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la•oratory. tlM Ia4i• IMtitota of Sd-• ia 
.... alon. 1'1a kdc •roc•H -• • ..,.,.._. at t" 
uatitota ... u .... i-ri• ... •awel~t c­
froe t•• fini. a •i lot-.cala •rojact ••t • at 
llRttn ia lM2 -• ..... ~ ~ -r alllortaaH for 
t- reara. 

la Oct-.r lt84. "l:railicoa fna .. ttar ...... 
a teat •nsr- at a US lallloratary. ..t ia t .. ••ti•. t•• Da"rt-t of Uactnoica (Do&) lllM 
~latH aaaotiati- vitlll t .. us fini, .. lock 
S..ic..,..tora for traufar of taclllaol .. r for a 
200-t:-a-a-,.ar •laat to M locat .. at .. r ... H tlilla •r at a coat of la920 •illi .. (USi6.J mHioal. 
1'1i• •aal -• critici .... aa a u.aa of •aolata 
tac•aol•r Mi• a..ortH at a •ia• •rice - .. ila 
local taclllaol .. r alre .. r uiat... Critic• alao HH 
, .. aacaHary c-..citr c-l• M aat • for 
laJOO aillioa ... tlilla .. tu. •rcNlact -1• M d1aa .. r 
tlillao tlM lal.lOO a lia i .. icat.,. Illy .. lock. 

Pri• •i•i•t•r aaji• C....i iatall'ft ... to lillaY& 
tllla .. lock ... 1 froaea for a rear ... tlllat .. u. 
c-•• •roora ita c .... ilitr. ..till• ia aoiaa iato 
7rocloctioa ... n vit•i• tlilla llarclll l916 .... u ... 

'Uaa prOlloact ••• f__. accaptaaca vitlll -rat 
.-uc-aactor ...._rtallliaa•· Illar• IUactrooica, 
.. ic• ... al:-a .. , Ht .. ita a.-ca •iwiai .. , trill :aH 

it to .all• .. aca,ulitr aolar calla for •H .. 

aatallitaa. lltarat ••Yr ltlactricala viii aaa t .. 
ailicoa for aolar .... aa, .... r aa ... iti-• 
c•w•r-•t-apaoaor .. •laa for altaraatiYa ...... , 
eourc••· 

.. till• clai• t .. t t .. -.ritr of ita •l'Olloact Illa• 
.... aata•tiab .. llteJoo4l •oabt - t111a part .. r billioo 
of boroo ... 0. S ••rt of ..... •oroaa. 'Illa proceaa 
aaaa a route .. at ••it .. to ... ia'a eta.eta, 
tatrac•torida aod .,. ...... Miaa tb• atartiaa rev 
-t•ri•I•· 'llta plaat vu i .. ia•-•r da•ia• .. ucl 
iaatall.,. ia aaYaa ... t••· It ia ,...alar ia 
c-atroctioo ... aUiti ... l c-..citr cao M crute<I 
at -'•'- coat ... vitboat .... , .... ('llta far 
laatna lr.coao.ic lniav, 23 Jaaaary ltl6r-

leara: LaboraLory for C!!pl!t•r jl!llicatiooa ia 
cbaai•tri ast ap at Uai•araitr o i.ir•i 

a laboratory for c-t•r ... licatiooa ia 
c~atrr baa ._. Ht .. at tlM Da"rt••t of 
Cltaaiatry, UaiwarailJ of Bairobi. 

lta aia ia to d8"alop tba aaa of c...,.tar 
Mt ... • ia all a .. acu of c-.lcal educati .. aad 
raaaarc•. ltaaaatiallr. it acca•t• c•atl ... •• fr.,. 
taacllara ... raaaarclM!r• oaakiac coapocar aolatio•• 
co cb.,.lcal probl.... i&Yol•iaa bot• aoftvar• aad 
bardvan, 0..r C .. laat t•raa Jaara, f~~·· b&Ye 
iocl .... -cu.deal ,...dli• of c"-ical pit•-.. 
... ... tr•i• of .... ri•acal .. ,. (o~•icala, 
llliaatica. ,. •r•ca .. , •iffa•i-. aoil clt•i•trr. 
atraccara-•.,.. actl•itr ralacio•••i•• acc.); 
iatarfaclac of •icroc...,.tar• co cbaaical iaac ...... ce 
for •iract .. ,. ac .. iaicio• ...... a,aia 
(cltr-casr .. ~. a.-ccroe.:..,, calori•crr. 
titri•try); a11eciali• .. clllmical data••••• ... •••• 
ac .. e•c una. 'llta laltoracorr •lao ••••• ia tlM 
caac•i• of ~tar -..reciatioe ... aiapla 
•r°'r.,..i111 alllill• co ataff ... ,, .... ,,. 

A .. jer effort i• Hcti111 u' tlta ldloratorr oYer 
,... • •• , HY&ral JHU ltH .... CINI •••lucioe ... 
H••i•i.tioa of aicroc-..ciaa ... ,,...,, lo far 
J •icraa ltan llee• llouaM or borrwad, ..... re •re 
••P&Ct•• ia cite •••r facara. Va are colla•ora&i .. 
clo••lr viclt otbar r••aarclMr• i• clM .. iweraicr. 
••••ciallr i• Cb• ...,•ice Da•artlle•C, froa ....... 
set ace••• co otlllar C08PUt•r •••i,..ac, alaccr .. ic 
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nnicaa ... •NCialia .. •-rtiaa. 'nlair _.. an 
.. t ret follr aatiafi ...... t.,.r -i• be plo .... to 
••r froa, or of, .., Ntaatial ........ 

1'11a laHratory ... r-tlr !Me• -..oiat .. • 
lqi-1 ltwaloati- ... Diatriltcti .. C:..Cn for 
Prajact Ra&PlllJI, a USA-Ila•" -t-n for -ur 
~er-Ila•" iaatracti-1 .. tariala ia oci-e. 
'Ilia laa.oratory ia•itao oil iataraat .. paraoao to tell• 
.. ••tall• of. - c•tri .. ta to, U1ie ... cati-l 
n-n:a. 'nae l .... ratory aLoff -•• M iatanat.. ia 
actiYa collalllorati ... lillalp - •Kllaaaa of i•••• vit• 
coll•••• iatanat .. ia tllli• U.,Ortaat •n• of 
cllal9iotry. For iaforMti .. plaa•e c•tact: Dr. Ala• 
a. Tiaol...._., Da.-rt-•t of Cllaiatry, Uaiweroitr 
of Bairobi. P. o. loa 30197, •i~i .... , •• 

Ilene, a-llllic of: Iona &•i•• faat 

m caip ,...era an tallliaa a .._riaa froa 
loraa. ,..ic• ia c-iaa • faet .. t.,. -cai•• to raall 
aa a tap "rooluc:i• •ti-. 1'1a fierce joclll.,iag for 
... iti- •r la .. to 'rice -ra ... aacarltaEa t•• 
correat ,._. of lqal -• .. laa ia tM US, -re 
...._. -:•i' ,...are ..,, • .._ ecc .... of cllli• 
•-iaa. 'nlaH are t•• coaclaai•• of a - n"rt 
froa urllat noaarclll fini .._ ltlactnoic• ... ic• 
"iata to lorea tnltliac -r-• aalaa froa 
147 •illi- ia 191S to t20l iailli• Uia rear • 

lore• ia aleo _, .. to c .. cun 7 par caat of 
tlllo US Boa _..,. unat 1tJ t ..... of tM rear 1tJ 
fian::• •riciac Nliciaa, ac tM .. ,. ... of Ja .. -•• 
firM ,..ica c•rraatlr aajor a atra .. lalllol• .. tbe 
_.., •rbt • 

'Ilia fiadiac• an ltaclll .... 1tJ a eaco .. ~rt 
froa nHarcb fir. Bacll:iat:1a• later .. u-al, vllic• 
clai8a tut 1tJ 1990 loraa uuld r- .a.,..a .. tlM US 
......... •• a cllli• .... r. 

Korea curraatlr lllao 12 i .. ieeaoa• ... ic..-..Ctor 
firM: tile world'• laraaot aoltcoocract facilitr. 
a-; ... aawaa •ltiaatioaala. 

It ia tlN pnaaaca of t•• iadia•-• fin.a 1111icb 
are ••lpi .. tbo •ia• tacit ocoaoar faater t .. a otllar 
Pacific ... ia c ... triaa. aiace t•••• fir.e c•• raai• ••DY• aateraal •Rat fore••· 

'llta laa!I ra"rt ••r• t .. c. ia taraa of walaa 
.... .. 1tJ c_c..,.. tn US IMI• toP aloe oo 
tt,010 •illioo, vitlt Jaoaa oac ... oo 17,600 aillioa. 
loaclt lorea l• .. t iaco tbi ...... itioo witlll 
t740 •illioa, ab• .. of rac•a 1720 aillioa, ... tile m 
Ii .... iaco fiftlt place vitlt jaat ISIO aillioa. 
'!:!!ir•tar v .. 11111. 6 ra1truary IH6) 

Sia,..•• ••• eia ... •• .. reaaaat vita tit• S.a•i•• 
Biaiecry of ltlduacrr .... r llllicb tba laccer i• 
-'tc .. to iDYHC PtalO,OCOlla ((SO.I, batweH -
... 1919. 'I'll• firat of four project• coac.,..lace• ta 
tllla .. naaaac call• for ian•taa•t of - l'tal,euu. 
ia Ii.-•' i .. uacrial alaccroaica f•ctorr at Cecala 
( ... ri•). Produccioa of r•ocica, radioloaical 
... ,,..., aad c..,....u i• to •• atep11e• ,.. ... 1.a 
facilitiH will Ille iaprow... Out"t walaa ia IM9 ia 
pl•-• co reacb l'tal, SOO., of llllicll ,..r• c••• 
Ped, 000. vil I lie for ... ore. 

Coaplaca auc-...cioe of t•• Ii,.•• lov·t•••ioa 
worlla at Cor .. 11• (larcaloaa) viii r•••ira ioweac .. at 
of l'tal,CllGll, .. u. clla c•i ... project, inol•iaa a 
- 16D ce•cr• i• lldri• viii co•t •oat Pca:fo.. 
'l'llia cntre viii ntnt to I.SCIO••• ... viii aaplOJ 
- liO ,...1 •• of v11 .. 50 wi II •• ar•••c... h 
viii c-••tr•C• .... ,,.l~i• ••t-Cad 'roc•H••· 
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'Dae f_., •reject. na...._. u t.,. -t 
.-iti-. ia fer MttL• • • ••ia• c•tr• hr 
iaf-tica .._...... ... Mftvue. ...t 100 - j .. a 
will .,. crut .. _. i--t •f - l'ltal • .,. •ill 
Ille ~•il'H. It ia -td t- .... rte •f •1961cta 
naalti-a fr. tllle - c-n'• -n will ~., 
Pt ... ooo. llllr t•t ... lit .... ll:r IMt-. ....._n ... 
Mft.an. It will Ille locatd eitllier i• ... ri• or ia 
lan:•l-; tllie aYail•ilit:r of "r-l traiod et 
ar .... te l..,.l ia electroaic• ... i•formatica •ill .,. 
t"° 4-ci•i• factor. 

Ir l•t Si-&...-. -t• eleccraaica •• 
iaf-tica will acc-t for ._. t~ 60 "r c•t of 
c~'• total -t.-t of~ Pta40.000.. •it., 
•-rt• w ... i .. l'tat.oao.. (lllectraaica 8-lllJ. 
u .. n: .. ltl6> 

s.He•'• CCll&lnat io1u l!ftlil!!! Silic. Stnct­,..._ 
c:a.llitac... t .. llill.,-tec., c ..... :r for -t-ti• • 

.. , .......... tac ... laa:r wiU1io ....._ •• s.. .. -
Sc .. ia ,..._ • .,.. joiod ~ Silic. Stnctana. 
W. aa • i .... trial .-rtMr. tllie ~ - ... 

Taaetller witll otllier -jor electraaic -in 
froa nc. c:nat &ritaia. Switarl .... rr-. ltal:r. 
•••curl ....... S..io, C:..ibcll will,.... 1...­
ter. atrateaic i-c.eeta a. IS2 to "reolor:e cutam 
ailic• fer tllie .. •ia• •ft_....•. - •nmcta. 
UZ will offer llaro- .,..., -.aa-ra ailiCN 
c-il•r•. -f•ct.riaa t.,. iatearac.1 .:in:aita ia a 
-fer •rollacti .. •l•t .. i .. 11......_ •iroct--ite .. 
-fer tac-••:r ia oner to lliowaa -fact.riaa 
c:rcl• ti•, C:-itacll .. ,.. UZ •ro6icta will all­.,.tea -fact.r•r• to - YI.II (wry l~• acala 
iauaratioo) clli••· ta •iffanatiata t.,.ir •l'Odllcta 
naanl••• of tlla aiu of tlla •r.-Cti• raaa. _. 
119il• t.,.ir •:r•taaa •iroctl:r oa ailicoa. it ia ...... 
(lci!!C• • Tac.,..lsr 1 ...... 1. ~l'J , .. , 

UaiEd llis"-: J!p:ll! u cnata 5,000 IS ioll• 

Ja-M elactroaica i-ar-t ia tlla IS rill 
i11enaM CNai .. ralll:r .. riaa tlte -t r.. para .... 
ra .. tt io •Ht a•i• of -r 5.000 jolla. -t of wicll 
wi 11 .,. ia tlle -f•ctariaa -tor. acconiaa to a _,,. ,..Ii ..... n .. rt. 1'la n .. n. wicll .,.. ~ 
.... rtak• llllr 111• s.:o-ic Dnel.,..ot lri•fi• - ao 
i ......... t -l'll•t ra ... rcll c....., • ..._ tllat 
Scott .... Val••· !feat •i•t..... ... tlla !loft., lat 
will racei,.. tllie llvlll of tlla -factvri• ;..... ...t 
of tlle jalla ia tllie Mnaco -tor will Illa cnatd io 
Loolloa ... tlla loat., lut. c...aaiH fr- tlla 
alactroaica, .. c-tiwa, -lliaa c..l ... .,cical 
, .... trio• will lie tllie ._._, i-•tora. 
CllacU!llica V!!l!lr. 12 .. n:ll 1116) 

1'la ao.iot Uaiae ia IMi.1111 --.... to 119'1• ita 
- c .... C•ra •itll IS --~ foll..,iaa tH aipiaa 
of a - fi•r:rur tr ..... _.t. 'Illa .... tola 
•rotr- of ac-ac _. i .... trial cro.-ratba 
... ,_ tlla m ... tlla usu. aataliall .. ia 1'70, 
.. fioaa a.-cific araaa far ... •i•ta c.-..arati ... 
111a latoat •-•t iocl ... a •-.ai,..at far tlla 
•r.-Cciao of alactraoic c._.tara, iocl .. i• 
Nr-1 c .... tan• ... •wtcati"a•. CCep!ffr 
Vaallllr, U Jallhar:r ,.,., 

C:-.t~ .. "nfaHi-la ia Ii•.._ an oot 
c.aca.,... a"°9t .. c .. rlll •~llicact•r•• ... faortll-
1•oaraci ........... u tlla:r are cae MJ wrr:ri• 
aM.c ....... clla oaat Mii •f ,_.... ca• i• .. ,. to 
c- frw ... --'ari• •• ...., •re .-. ic nu 
IM Miera Clla ra•laa._.c •iaa ..... arri"•• 
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'hie :oict•ra of c-ti• io a n..a .. i .. 
c-s:r coaea fraa a c-ti• •rofou,_l ia 
•ran, a. v. L. Tr.Mle. ia aa article ia tlla 
.... totter of tllie lritiaa ~tor Societ:r'• 
-..cialiat area, for ....... i .. COll8tri••· 

Strict carr-:r cootrola •- e .. cytlli• ia i• 
allort .... ly. Tr.D•I• aaya: •rri .. tar rilllloa• are 
ra-i_... .. til tlle:r •i•i•taarata: it ia oo cllie ... r 
tlla8 lla:ri• - -•· 11at it ._. - i-1- fonia• 
carnoc:r.• 

hllcllM cana an atill .... ••t••i .. t:r• llat 
tllle:r an ..c .... locall:r: "1110 ... cart .. coaea to 
liallt occaai-n:r i• a foraottao cwlloasC ... ia 
... erl:r ....... .,,• 

A 4ioc ..... craall 11....,.llt a -it of fi .. 
waa for a n•lac-t. Aacint tierto-tliac 
apt-~ faili• ... a .. i .... ta. 111en an oo 
..-.a for air ~iti•i• ..-i-t: "T• .... r 
111.- if ,_ .au lie allle to Mita it t11roaall tMorr-. 
lat ••- •ri•t tlla aal•cy atat-•ta at tlla ... of 
t ... _, .. _. 

Staff allact••• an •cllr!llic•: Ult ... as 
•cot l .. ea• talta at .. nta .... 1.-ae foni&o c.rraacy 
....... tllH llaclll vit., •a..naai- laoll:i• •iecea of 
.....-• wicll an of little ••••· 

'hia, .... tlle ...._. of wit• .-.10 -
.. jority rate _. alli ........ Ila --t r .. i• •r-cioa 
for i....-ri._. ...... . 

Traoolle'a •i- are cooti.....a ~ Jaliaa ...... 
•iroctor of tlle m C...Cil for ~tas .,._,_,_ 

"111e camaaata .._, , .. tificatiooa an t~ical 
of ........ i .. c-triea,• lie NJ•· "Vllon •"-r 
trai•i• ia ai,... ..,.rMaa it to ... to lie aca41o9ic, 
witll oo •r•ctical ••"rieace. 

"hoM •i- llacll .. r •r:a-t tNt w -•• lie 
llelri• tllaM c...criaa to Ital• t ...... a .... a. It'• 
ri•icalo~• tNt tllie:J cao't a•t •••• tlii•• like 
.... r. rro,ar ••-i-a ..._ •• take care of na•lar 
....,uea of --•••• ..... •na.• (Ca!p!tar 
lfeelitr. lJ ra11raar:r ltl6> 

ITAll>AIDIUTIOll ._, l.KISUTIOll 

Co!pataa 16 to !!flora fatare ata ... r•• •irectio•a 

'Iba ~ca of ata ... r4a ue ia tile focaa of 
tu ltl6 C...-ter SC ... •Na Coofereace io lao 
h-iaco, Califon•ia, fr. lJ to 15 Raf. h:rara of 
CCl9Utor • ...._ta .tad Hil .. ra h-..liero> or 
c~cer •...._ta cut_, coafo1a to ata ... r•a •ill 
c- toaacllar witll •-a ... ra of ., .... ,... to ... roaa 
- "n...acati,... ie-o. 

llllat ..._ •• Ila ato ... nia• i• ,.,. c-..acar 
, .... tr:rr .,, a-1• ... u .. ra ._,_, -
ata ... na, ... .._ a11aa1• tllie'.f .,.1,. ol• -•' llow 
..... ,. llapra aoloct c .... ter •rductaf Lat'• atart 
tlliaki• .._, tllieaa i.,..rtut .... t1 ... -· 

ai111t -· c_.ter aca ... r•• .... iaa aacll •• 
tu 1111. II&, ... IJ •ill acc•c a •roject 
MClleriuclao n•oaat for tlla iaiunioo of a -
at .... ,. froa aa:r- Wo caa fil I ouc cite r .. ahe4 
..,.r •rli· lcraoai11 c-lU•• ""' ia •loco llllr 
CllaM o,...iNCi•• .. ali•i•ta ..... ,. .... aatioaa. 
Ca-er•i-tl" wiEll Illa ._ricaa fati ... l &t1 ... r•a 
laatit•C• r~•• re4 .... aci••· 

lot, • w wet ... jacta far ataMar•• to Ila 
i111rdac .. at r..._? llloal• tllera Ila .. •r:a•i ... 
alfarc to Mt •iracciooa fer Mlocti• ... j .. u c• IM •hd•,., ... , 
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,._ h"rtmnt of .. ,._ ... ll"8t .._....._ of 
•ii Ii- ef .. nan ta cnate _. W.l-t t .. Ma 
·~~ .......... far t._ '-fit• ef a 
et ... ani ... 1 • .,...... 'Ille ..... ~t -.lat .. tMt 
Ma ._ .... - 9i Utasy •njecta. 

-.e. it ie •-i- to...,• Ma -Uer 
(.._t IU.000) ... ta trai• •~r-i• t•- te -
We. Te .. te. -lr •Mat 20 "r c•t •f CVTeet 
•i litarr •reject• .. ••-ti• Ma. 'Ille ~•r 
•nject• llawe ,_.. ~ fer - -i• it. 'Dae Dd••• ..... ~ i• -ills a foReflal -r.eclt to 
i••-•t a eu.,.....ia ........... 

Aaot._r -raacll to et...a.di• a ........ ( ... 
~•r tlli._•> i• ~ let fne •tarl'rin ;w ita 
c-na. T.a. f- -••· lad ... lat-ti-I. • 
~ircial .. ftvan ~ i• lcatu w.11.,. 
C:.liforaia. lcwl ... ie .. Iii• a Tarlaa ... eel 
-il•r fer *6t. ts. 

.k lut c-. - tlaaa 100.000 COl'iU ef title 
Paecel C891'il•r .... ..._ ellil'l'd ta ~ta9ra. Vitll 
title ....,.r of -•· Tarlaa Pucal Mew• • ., facp 
eta ..... -d. ORiat -•• .._.. if t._ ..... ~t. of 
Def- .... larl_. ta w.,t..._.t .._,) le Wet 

atlter -.Y• c- - et ........ laa ••-t .. 
affactl-lrf 

c:on.. lall. i• lti• ~· ... ran te C:..C-
i• ..... •tli ....... t ... .._ ...... tall• .. ol• 
et ... ani ... la...-:z• (Fartr .. > ... • 9 facto. 
•ta ... nia .. c-t•r aircltitect ... e U• Hin ... 
... twk .. t .... to l'roAce - of t ... _. ••• e fHteet 
-t•re. 

.._ Ja-n •i .. 't •rolifenate - ......... ; 
t..., •i .. 't cnat• - aircltitectane. .., •'-'" 
_.. wll-acc•st .. c-ti-• ..._,.oar c .... ter 
,.._,rJ' ... fell_, .. t ... .r_. .... ·-·· i• 
., ....... ,., ...... t'• .,,., ............... to 
........ , .. - •t .... ~•' 

Pitr tM .,..r ...,.r nlecti• a c-..ter •r~t 
~.,~ 111• .... r of altarMti•a i• _, c.11••• i• 
•t ... ertc. la .. •iti• to tM -.nllal•i• ....,.r 
of •llM•t• .,,•ilalala. , .. f-ti-1. ••litr .... 
rali••ilitr cllaractari•tic• of •r~t• era .. ,, ... 
•iffaraotlr llf •iffaraat -factanra (if ,..., era 
l'rOYi ... at all). ..., caa ...,•r• c.-are c-t•r 
•rat.ct• ietellia••tlrf la • ...,•r'• eta ... niaeti­
effon call .. forf 

At C:O.•ta• 16. - of t._ l ... era of ~­
c-car , .... err •ii I M ptlaeri• to •ahca , .... 
... ot .. r •••Ci-•..._, eta ... r•iaati ... lw• 
"""'-• C:O.otu 16 io officiallr • c .. feraoca. it 
will ..,,. a wora....., orieatati .. (laocklero will M 
.,, .. , .. ) , .. , .... 1• , ... to - liftlJ' •ioc .. oio.,.. 

'Illa toclaoical .,r .. r• c-iltltH laH bad • 
f-reltla rao'8•oo to ita cal I for •-ro ... ltu 
ao_r .. _, Cal .. llooe i°'airioe alaoat Ck 
co•f•n••· A .,.ri .. •nar- ... • .... taraoat io 
.. _t ... 

JalNI Ir-• .Jr •• at hrr ... lao c:. ... h i• 
cherso ef CMforeaca raaiotrati .. o. lio tala .... e 
..... r lo "It) 4ll-JOOO. loll,..,_ io claai..-r­
of tlae teclleicol •r .. r• ~ltltoo. la •r IN 
c•Uct .. 8lt '201) tll-0110. f.!11!.Jt.!J.!I!!• 
J-rr ., .. , 

Pa '1 flt relnt ,,,..,,. l!m• 

I•..,••• dforce co lta..-oip ief•-i• 
toc ... 1 .. , •ta ... r•• "9ra ai•• • •jor ""' tlJlio 
-• wit• Cll• •-•-c llf tit• hr..,.• C:-iooi• 
of U •Uli .. wrH of ••trMta Co Htallliolt 
ot• ... ~• C•oliOll feciliti••· 
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'Ille ll:iC ..... ltNt t ... tHCi .. f-ilitiH 11ill 
..- .. rrier• to IT tr ... llf .-... .,...-cu ltHt .. 
i• - ~l'Y ecc8"1t•lll• for oal• tlilnNS._lt Em--. 

• cootractor• fer t.,. t••ti• f-ilitiao an 
t• .. ti_l C:...tiOll Ceotn. lritioa Telec-. tM 
Iii: ...... ,._ 

._ cootracta - • .... •fter IM ... MC 
joi_. foircH i• t• • .,itll lCL ... aritioa Telac­
ta .._, .. teotill!l opt- for a,a. ~et­
ll>t•-ti... .. l- -t• lti&lali&lat , .. 
1nn1111 •tnaatlt of t• etadarl• _,_ 

'a.e ...., will •ll- tHti1111 oamcao to .,. oat 
.., l• •is to ll _,... nae cootractoro. - will 
.,. .,.,. llf n-au. will -tc• tlaa _, •rOYi• .. llf 
, .. c-a ..... 

,.. ..c ... n will won vie• 1t1ae 11at1-1 
,.,.icel Lalaorotor,. to••-•• CISl teeti .. facilitie• 
for leftle 4-7 of ,._ G~l ...... 

leap lau - ,_., .. to .. t • a taeti• c•tn 
for local - -t~ .. leftlo 1-4 oft .. OSI 
....... laop wi II wn i• collalaorati .. witla • 
Date• "rt.er. 1_,. 'lllticla IWlo • Ca5ti• c•tn for 
elect._ic _. electrical •~ta. 

Dni• finkrs. - ... , .. •iractor of leaf•· NJ• 
t .. n lo al~ • •ia•ifica•t -r ._.. for 
.~..... ..,.. •rolll- ie t .. t c .. ra en ••or 
...•illl• Yari .. ca oo tlle .. ,. i• .... iclt .... factar•r• 
u.u .. nt ot .... no ..,..,. ,..., .-.., , ... i• 
•S91acte. lt'o fair to ••r tlle IS io air...,. .. ,.,. 
fonfr..lt i• 1 .. 1talli11& a.a.a. I'• ••n c:.ia taati• 
facilitr will ain c• • • ••••·" 

'Ille lritiola Sta ... n• leetitaca i• to oot • 
tat• for Paecal ••li .. tioo. &ho•: .. _,, .. n 
fn.t, tlle llCC io to Hit .., c-f•r.aac• taeti• for 
tlao ar .... ice ete .. an "' (l:r..,1a1ca lanel Sret-) 
... Collet. 

..... ac .... triri to .. n .. , •• •-tracto •• 
wi .. ,, •• -•illle tltr ....... , l•N'8· 'Illa •n to 
.._ ... ltM .. ~i• .. taeti .. fecilitiH viii k 
.. ... -. , .. •· freaca. e. ... .,. lt•lr ... ,.,. 
.. tllarl .... laat tani• Hnic•• viii aloo Ila 
~rO'l'i ... i• .,._rk. S.,ai• _. lnl.... 'Ill• IC ia 
arrntlr .... ct .. to r ... _,, t• tuti• oenicH 
"r teclaoicel •r••· 

'Illa l•ra••t c .. tracto are for t .. Oil lerara 4-7 
c .. f•-• tHta. 'Illa -n will .,. c-•r ... wicla 
eta ... n• taoti• i• foor er••• - ••cket awicc• 
•r•~· ll.400 -•oaa• .... u .. oonic••· taletea 
tamlHI• ... file CroNfer. accH• ... -a-•t • 

'Illar• en ..... •ri•ci,.I c•Craccor• oo tlaaH 
l'rojecte - ..,.rt fr- It .. ICC ... Ir. Ua not on 
Pno i• a.r..,.. 

n ... llCC oolr ..._.. • joiet •lf0'8oal .. a 
re .. at of , .. llC'• call for Iii••· •i•toricallr , .. 
KC ... tall• • a ... i• tlaio •rH, ... , .. a-•r-•C 
-•• ., .. ..._.,, •nfer , .. , IT •• a •ri••ti ... c._ • ., 
.... eoc •ot • _,, .. m 11: .. u... cc..erar 
!ul!I.· 27 , .... _rJ' ... ., 

AC tNot II of, .. l• .. i• c...,.tor ... ralec-
°'ot .... r lllllaro are j•i•i.. f•rco• co ••t •l• .. •r•• 
claot ... , .... 1t10 t .. ir ••ri .. • •r•r... to ollar• 
i•f-ci... I• i• ootalllr ••••r rr .. , .. ar .... 

'Illa 1-e io en...,cila co c-t•racc IM'• l•A 
,.,., ..... , .. n Anlaicoccaro> wltia• •••Ne ... R 
i•nooi•lr ,.,..., .. , cool t• .. l•i• I• ._, .. ,. 



l 

< ' ) 

tlle c-t•r -net. Tiie oajor I• c-titoro an 
tryi• to oMe<I • tlle nfi-lt ... -licati09 of 
tlle a.ea ~·t- lat•rc-lt opt•. 

'Illa a~ io ,_..i• a --.rofit ora-iaatioe 
tllat vill o.acifJ ata ... n• ... 1tlle uata for 
c-liaaca vitll tlle ot ... a~. Tiie oq-iaatioe io 
to IM call ... tlle Conooratioo for 0,.o Syot-. 'Illa 
ioitial _..ro ........ to nt io &tZS.000 aocll for 
tlla firot ,..r ... azoo.ooo ucll for tlla oac004l. 

Tiie llacke ... iocl .. a: &•T, ........ lell 
C-icatiou laoaorcll. krr-.lao. C..trol Data. 
Diaital '4•i.,...t, a.rrio • ...,lett-Packalll • 
.. .,..11. Ilea. •ci-1 .._.,. ~·c-. llortllaro 
Talac-. hrltio-ltl-r, S..rry. T..._ C:-.tera, 
Talaa C-ter Prodvcta. V ... ...._.atorieo ... 
lraros. Clttactroeica Vaekly. Z2 .Jawary tta) 

m firot vitll earallal procaatis altaMalll 

lritioll noaarcllera ,,_ to ,..lioll tlle firot 
•ta ... n for -· apt- io -•ll•l ,rGCaaai• 
c-'•ro -t •t-. 'Ille at ... alll will all- tlle 
oecHaary - ,., ..... to lie nm oo •iffareot 
-Iii-•-

'lllio ia i.,.n_t 111ec- fvt- -Iii•• wi 11 
»Ir Hll if tlley - .._.la aoft .. n witte• io 
tlleoa ....... ~.. 'Ille •t..,an ia llai .. • ... toped lly 
-inraitia• ... i .... trial n ... rcll t- •• '°" of 
tlla a1..., r roar-. 

'Illa •t ... an will lie a -jor ia,.t to tlle 
ncnUy __ .. u_, fl•alli• ,rojact to ..,,. •• 
fiftll aa•ratioo c..,.ter taclloololi••· •u w...., 
our ...... ._ ... .-. oa..._re ... Mftwar• tllat ia 
.-c•liar to ovro•I-• tllatl • -'t •- .., wiula 
•n:l11eto. • aai• Coli• Sblto.1. vlM i• tlle •niact 
- .. •r of ''••Iii• ... -rite at ICL' • .. i.rr­
Syot- Diwiaioe. 

l,.acll recoe•itioa. artificial iatellianc• ... 
otller fiftll , ... ratioa -..licatioea .... •iffer .. t 
109 ... ea. k- •• Hclarathe .......... 1laeaa 
•ll- -ro to tell tlle ~tar wat tlley -t ._ 
vitlloat aayba ••actly "-to .. it • .., tlle -tu 
•r•t- cH fia•n out tlle lleat ,,.,. to tukla tlle 

•roll•-· 
'Ille by to bawi• - •rat- i• tlle r.tan 

vi ll lie • ata ... n iatarfaca tliac lillll• all of tlleH 
Hclarati ........... oitll all of tN lla..._n. locll 
aa iotarface io llei• ._ • .,.. at tlle Daiwaraity of 
laac ... lia ... io call .. tlla Da;:laratin Al..., 
C:O..ilar Taqat ......... (DolCTI.). 'lllia i• tlle -i.J 
of tlle ot..,a~ tllat will lie llllltliolloll ••t •t-. 

A •riaitiwa c-..ilar tara•t ....... a cali .. 
Alica-en. 11 .. lloa~ U.l.a•te• oa tlla Alica •arallal 
•racaHi• -lliH tllat ICI. 11 .. roc•tlr Hilt to a .. •ia• r.- tlle ._.rial eon ... of lei•- ... 
Tec-•oar- Accor•i• to llleltoa. c11a ••t •taaa 
will lie ta no - of Clle - •eclaratin ......... 
- tlle -lliH ••Ima Alica-c:TI. co •r- Clla COOC#t. 

fol' Cll• .c ....... to lie -1 .. r.1 it -t lie 
l•ter .. tioaally accO?t••· ••rtic•l•rly i• s.n.,. • 
...... ... Illa •• (lluHHICP lf!elllr. 
I/I .1-rr l•> 

l!f!!! ... .C•rt ,, Ile ....... t 

'Ille 1 • ., ... ._ (-fact• I .. •ca.ti• 
,rot••• J -c toM .,, i• .-ac lriClt CM 
elndoaa fol' clle fine .....,. •• ltffl'Us c-iH•· 

1'le fil'IC f•ll -CUs of CIM C-itc•• •icll 

"'ll 1.1 ... u -· ... "" ......... - ..... ie 
1ca11 i• , ...... .,. _. clle """ .....,._ _. ceaci• 
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... ••lid•tioo ceatn will lie eatallliallN at tlle 
Jra.ollofar loetituta io faG ••ri• tlla c-r•• of tlle 
re•r. 

A Vort• UP Co.eci l i• alao -tM te> lie 
fonri vitlli• tlle -•t f- -tu. •ri .. ioa toeetbar 
tllie US _. IE.ro,eao C-itt"•· •• -u •• ••r•llel 
-•t• i• c. ....... Jo, ... 

"'Iller• ie rock Mli• •aterai-tioo _r, .. i .. 
tllat tllen vi ll •t lie t- llAPa. • aaid 
•icllol•• leala. f ..... r ..... ar of tba ......_ •• OHro . ..... 

,_lli• tlla arovtll of tlle llAP , .... C..rol 
.. tore i• e..-ct.,. to bri• th a.-cificatioa ieto 
rlle ,.!Ilic ._.,. i• 1986. 'Illa a.-cificatioa i• 
cvrreatly -lr nail•••• ia tlle fora of • QI 
doc .... at • ...,, .. it 90ra tll•• • little ......_n for 
otller -jor -•fact•nn to ._.. .,,, coeforoity oa 
~ .. •ta for t .... ra. 

ht tlle real llot t.,ic ie -tllar or .. t tk 
••t nlaaH of tlla llAP •rotocol will 8!0'8•r tlli• 
year. Vital b-• to lie ... n••ed i• tlle oaco .. 
.. raioa iecl ... tlle .... a_t of a nal ti-
ou-w._rll ... tlla eotablio.._.t of a -fact•ri• 
-• ... ioa oerwice 11t ... a11l. 'Illa a•iatioa ftnioa Z.l 
.... C:.eral llotore' - ..._f•ct•ri• ...... , .. 
For.et Syac-. boat tll• 1-ral c-•-• .. i8 tllat tlle 
... t ftraioo i• likely to iecl .. e a •raaaticatir 
llettar boat iac.,...tilll• •r•t- ••welo,... ... er tlle 
....,icH of tlle CCITT aad tbe ISO. 

'Ille .... tlli• tllat b cenaia ia tllat QI is 
c-'ttM to ..... tlle broM llaalt toll .. IMn for tlle 
fona ... ble f•t•n to k.., llAP 2.1 •• • tacllaic•lly 
otable ••nt of r.t•n rcltH••· hr 8'11•i-t 
-fact•rara Med to lie carer.I oa tll• ••H&i• 
i•-• ...... ao tna ota .. an Ila• yet ...... fi .... 
A_,..._ fo.- tile oteeri• c-attH aai• toot tlley -•d lie ...... , .... to .... oaly tllOH facilitiH i• 
tlle C:.aral .. tor• ..S •Jet- tllat al•o aiac ia t•• 
-r. cl•-r .... foroally .._ H IIA U S.ll. 

l•rit llao ai•eo ite •l•Hi• to • c-rci- of 
Mjor ~•i•• ia tllair effort• to Htallliall ao .,_ 
•Y•t.a ~llitoct•r• for all com,uter ..... 
--.fact•rioa ... llvai•••• acti•itieo. (ltlectroaic• 
Veeklr, l/I .la-ry :H6J 

'Ille 1 • ..,... effon to Ht ata ... no for factory 
out-ti- k ... oe Goaeral .. tor•' llAP 'rotocol• ia 
....,,.n .. lily -r llD c..,•iH. 

'ta tlle • 70 -•f•ctorore ara i-olY .. i• 
MYolcr.t1i .. llAP (lla•factorhia Avt-Ci• l'rotocal) ia ...... 

At a nriH of -t~OI• •uri .. Fellnary tlle 
ltlro'8a• • ., ...... er..., (lllUG) ......... •ia•ificaat 
•"'Ir- af teclloical -r11". acconliOI ta 
•i.:llolH lella ., ..... loc ..... tiONI TocllHI .. ,. llllO 

i• co cllail' - of Cite 1..-'• ..rlli• Nl'CiH 
-~rllil•-

TW otllal' Wrlli .. ,al'tiH IMl'a MC ... -
loelli .. at tlla foll anllicecCol'a of .,,, HC110rll• ... 
Ntoorll - .. -•C i•-• ... ll:N otller ... u .. vitll 
- ... , .. _. ''"••• coatrol. 

llllG Ilea Hll:AlilNIM acr... ll•• ta Clla • llAI 
, .. ,.. ca _,. ... tllac -I'll I• •c ••Uaac... le .. , 
- .. ..- c11ac lillDG ....... caaa CH l,.. l'ola 
iecel' .. ci ... llJ .. Ii•~• .,ti••· 

'lllera era alao ••••• ta lialaa Irie' l.,l'iC 
.......... 11' ... I CllaC al'o oorlli .. i• Ht•n ltaMa ... I• 



,.. -r • .._ aho alect .. a - eteeriaa 
c-'tt• .... a tec.,.ical ~ttee. ,... ai• of tlM 
i...... •- ia to kiaa .._t a .... 1•a• llAP 
fonat wita. ._...... -..uara sa"flllolciaa •nollleta. 

'aa • lilaa - far taltca tlM 1.- ia UP. l•1S•l1 
Mc:- it - eriai-llJ .._l ..... ., C:-ral llotora 
•• aa iatanal -ificatioa for c-icati-
i.at .... •iffa~ ~ara ia ita factoriaa. 

.__ llAP ia - .. a lllaJ to rM8ciaa 
•n6ictioa -ta. c-ral llatora ~titora ia ICM 
aat-i• _t_. wn f•taat - tlle llAP ...._.. 
ia ir.n.a. 'lllla ea-a. .clliee tool '-tsr i• -11 
~ra...tall. aa an die ail -i••· 

.lcceniaa to •- liaaat of Craafial• r..titata 
of Taclmel..,. micll ia .._, .. tlM lll1G -ratariat. 
all _ _.. of U...tr1 an rwn-td. ..., 
...._. an ~llJ .-tntial ...._r• of UP 
.,.~. _. •iaaat 910i•ta •t tMt tllaJ .._ aa 
ialMnet ala ia *"l .. iaa UP aptam. (C...tar 
~· IJ ~---SJ l .. J 

,.. -.natiaa apca. of u.•a PC/f:f aci~ific/ 
tmc .. ic.al -~-- i• die...,,_ .. r.taractiw 
lmati• (ADJ • .._l .... ., 191 ia -ratioa 
vitll tlla •f~ fit• r.t-tiwe S,.t-. 'llaia 
c•ica ., Im lilaa a lleariaa • t11a atr..al• it ia 
CORJ'iaa - wftal A1T o ia aa _. aa &U ia aa -~ 
wraiee of tlla IJaia weraioe S •icll tlla latter ia 
•ttaMiaa to ..... c.-.a... 1ara1, 1• -t ·-
_...._. ......... mtallilitJ for -ltiatatioe 
c-f&aurata-. aia:a tlla PC/rtf i• .... to '-tioa 
&a tlla -tr•l .,.tao for a r.rtllar - acneaa or 
•ic~era. ....._r, 191 -L al .. •­
-w.n. t11at au. a. ... itt. to foll-US t11e 
at ....... --.1:e11 .., arr. i• ··- ,.ttiaa it• nl• 
ia .-.ca- ., tlle a..-ta it llu ietr.._... 

ltrf ... .clliawd •nanN ia tlle acc•ta•• of 
hia -•ioe S u ataMaN ia ~Rial -..licatioea. 
alt..,..11 it al .. --tu.I aa •ucla ia tllia 
fia ••. tlla --- tac~ llirwsM: iato Mia& ., la' a 
... ailll• ~ for S..ia, a •ifferaat weraioa of 
Uaia _ • .,..., •iu-ft. lat•-•• of 
iM•trial .,.ucati- tlle llat acc-.tN Dais ftraiaa 
ia tlla 4.2 .... an. tMMda tlla ... of lut JUr. 
Mii: it•lf tlla a•I of aclliniaa • ataeNdiaaitioe of 
... ratiaa .,.tam witll ... mcroaptam, - of tlla 
tllroa -t -..n-1: fi- (llafera IM'• 1 ..... , .. of 
tlla fial• •f toclial.cal mcniafo1111.cice). &Tr'• 
•r111nu i• t•i• naad ia - ,.t ias:o .... ti- .., , •.. ......-. 

...... tlla 1-r~• .... to Dab Yaraioe S ., 
&D, t11a ._ic - ia ts.at of aiYiaa ""°" to tlla re 
lelllrtr nl.cieeal .. ta.._, i• oder t• 1-r­
•irt•I ~ ......... _. to fecUitata ita - 11J 
..aiua .. 8"rater• ., - •' ..-ial - ... 
C-'•• 

.._ if U. llaa .... , rur• n ... Rlliaa liec 
•Rllitochn it i• •ll'ri•iaa c11at ... cm •i• aoc 
NH ei- &cwa, tlla Oli .. ttf .... i.ia117, laat Ja&r 
...... c. ... tlla firet ~ ntll tllb 
•R•itoct... • t•f•I• ,. ...... u a caol to aaia 
-- to • mdlat ..... tlla ._., ... , -
01Nr•illl .,.c. ntll 1:11a .-allliHtr •' ice 11a-1 .. 
• etaMed. ia ••• to aplala ..., I• ... aot ... .,.. 
ita 1-'ti ... tlln.., allWiaa ., ita -'- of 
lattial et11er -fecc11n1ra -u .. to clla -..ca­
•f • - toc ... a .. , llafen Miaa it i• lone. 

• -t .... t - i• nlatim u &IN 
anlliC.Can i• Illa •n..Utiea el cw - ..... 
, ......... it .. tlla JOIO ....... ., 
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llnlett-hcun. a, ti• ... of tlla ,.ar tlla 
JOOO/~JO. wicll attaiaa 4. S ai•• (•ill i-• of 
intr.ct'- "r ffCOell). •ill Ila Hailallla -· •r 
m•-IM7. tlla lOOO/UO llllicll attaiaa 6. 7 ai••· 1M 
•1'11111• I:• •irll ., atataa it Ila• -icatad *1 of 
.._,.,....t ti-•• t ... t acllaawiaa c-tillilitr 
witll ita ..rliar ... i,..at. llP laaa ecraadecl ia 
... ia•iaa - -lliMa ., ~laciaa a cartaia -.r 
of •ri•t .. circ.ita ia it• earlier -..i,..at aad Ila• 
at it• •i .... al aav c ... ilara aaitallla to t..,• 
.. --.. of tlla "aaillilitiaa of tlla .., 
attllitllChn. (HINESS .. lletia .... 71. 
u .. " .. ,,.., 

'Die lllC i• to i••tnoct it• ..... r atata• to 
iatnolllm l•i•latio. tllat •ill •rotact aicrocbip 
... .... All DC C:-Cil •irectha ia to Ila iHVff 
allortlJ talliaa ..... r atataa tllat tbltJ -•t 
• ...._. lqial•ti- aa - •• 9l0Hillla oa tba 
liau of tlle • 5-ic..-Ctor Clii• Protectioa kt 
U•J. •i• l- •rnnta tlla •nolact ... 
•iatrilloltiae of .. .,i ... or "r ... raa ••iMarecl" 
mcnclli•• t•roaa ... t tlla us. 

•• lllC - llu fol I- anvi• coec:ara tll•t 
~··-~ clli• ,..•ia•• an nffari• tlla •­
fata - - • ......... llai• c .. i .. ia couatriaa 
_. aa Tei-. Saeli clli•• an t- bai911 
•iatri....,. ia '--· 

1'le lllC co.itt.. iteelf to iatr .. 11Ci• - fora 
of leaialatio. fol l-iaa aa aan-t 11iu US 
official• •ia..,. is ....... D ... r tllia aan-at, UC: 
C8a!H9i•• pt •ntacti- for tlaair •••ia•• ia tlla US 
fer a .. ri .. -til S..t_.ar IM6. 111ia •r aot Ila 
r-..1 if it ia c•ai .. nol s:llat t•e llC ia aot 
_. ....... •roan••· 

.,.. aic-tioe i• llaiaa .,.... witll - vranc1 
i• coamtri .. -• u Fraaca ... C:.11118.,, -.re 
asiatiaa cenriallt •mtactiaa ca-t Ila c .. atnd to 
co- .&cnclli••· la tlla la, official• llclien t ... t 
••i•tiaa cenriallt laaialatioe .... cower aicroclli•• 
_. tllat - a .. ialatioa -I• Ila ......... 1, to 
..._. - fOftl of r-•ieta11e1 witll fortllcoaiaa IEC 
_. .. tieeal lawa. 'lllan ia atill • ..... r tbat 
... iaaa -• •• tlla ...,_ Traa.,.tar c .. a .. ~· copiad 
... t.._ reiat~ i•to i.r.,... atatea otbar tllaa 
tlla •· ~ of tlle a11:ra911tll of tlla • cOPJri11tt 

•-· tlla • llU ai- • c-.aaiaa t•• -·•­
tllraryaar •rotacd .. "ri .. -r Ua US Act. 

Ihle .,..,...,. for ... c..,riallt lava, wllicb are 
e..-ct .. t• ..... r ia • IOV9ra9aat llllit• ra,.r aaat 
~. _, c ..... • tlla •- lritll reaar• 11:0 •icroc•i• 
•retactioa. 

£ , ... , ... cialiet, ""° ... Ilea• -•••iDll c .. 
as. _t .. , •1t i• .. u ..... , .. t. fair -t 
of cllip •iraq IH• oe ia ... I .. ud Taiwu. 
~ i• - m•-· tllat , .. ,. b ....... i .. co .......... , ..... 

le late .......... tlla llorl• llltellaccval 
rn.arcr 0,...iNtioa ... liallad a •rate crqtJ °" 
---tor •Nt•tioa ,., .......... a•i••li•• to 
l .. ialatioa. 1'ia ia ..... llr••h al ... tlla I iH• 
of tlla • &ct. Japaa, , ... 1e•·:-wl ....... Auell:ralia 
are --. coaatriaa MC co iatrMR• l•aialeUoa 
llMnlJ• IC...U• th !eutnr, U OllC_..ar lMS> 

... " ,,,,,.,, ""'*''' •tct ..... ,.,, ,,,,,, 

'Ille oaftwra ..,.1, i..._.Criaa •• llatll clla UI 
_. t11a • •• _r ... ••c l•al•l•ti" wllic:• 
accea,ce to .... ..,.liar• llalll• for .. factiw• ....... , .. 



l & c-r ri&llU 11rotacti- lllill f• ~er 
.. l'O:lllCta i•tl'OllllCft iD t• C.lifDnli• l .. i•l•t•ft 
lHt J<t•r ...... it• ., ...... ••l.,... after 
DllllD•iti• f~ tile US unice• i .... tqo ..,. i• -
HllDCte4 tD ... n-ietrod9CH url1 ••t ,..... 

ht .. UC •inctift cut will •- • aiailer 
etlecc ia eatalllliDlli• ...,lier li ... ilitr for all 
lti•:la of ,roo1acte, i•cl .. i• •ftware, ie Mt to 
11ec- •- i• !IC ..... r c-ri••· 

lit• US lill (..-.r 1507) •• i•trallllCaol ie 
C.liforai• lut ..,ri... lite l>ill MDlt8 to ai-
•rotecci .. to ..,_ ... ,i .. •ftwue wic• t- -' 
to be .. fa.ti- i• .., ... , or fail• to carqo .. t ita 
edverti ... clei ... 

C..t-ra -•• M .,...itt ... to retU'll 10ro6och 
• to Dl• _t .. etter t• Ale ... if tile w.rr•tJ 
.,.. ..... lllreaclae4, tri•I• "-au c .. 1• M claa... a. 
, ... CHD of .., laaal ecti-. 

US •ftvan ia •n-tl1 eoH witill a •ioclU-r 
.. tllle l'IOdiect vonima wit._t .., f•lte ... tllle 
aoftware ,.a.li•are claim • n..,...iloilitr fwr .., 
pl'Ollll- t• aof~are •1 ca- for --ra. 

'l1la lllill ... &•lvui&M tlle •f"8ft ... 
MflriCH MCtOra UtO D!lllDDiti-. S.fbrare ...... 
ere faarfol ltlaat tM lllill will 1- t-. -•-role 
to ..... i.. 1-•iltD, ewe aoftwue .._. are a fact 
of lift ia al-t .., eof1tvare l'DCltall• • -tr•r .._ 
reli•llla or .. 11 teat .. tlla l'rooillct ia. 

lite •jor US tra .. oqaaiaati-. tM &a-iati­
of Deta rroc ... , .. S.rwice O,.uiaat'-8 ,.....,_,, 
II•• rea.-... to 1tl1e •ro-.. llli 11 a., aq•iai• • 
-ni"" ~ctff Ito c- "" vit• altareeti,,.. to 
lqiDletiOD. 

.... ·-tn or aiailer ·- ... '-- iatl'Olluce4 iD 
tllle m ... otkr Elll'Ol'DH -triea .... ..... rai ... 
111, •• !IC co.ecil •irectiYD, wlliclll ... i• .... ia J•lr 
eod llbielll _, Ila -cltd "7 .... er -triH i• 
ltbeir uti-1 1 ... vitllio t•rea , .. ra. 

Tiie •iractiva <IS/374/UC) ..... vitla •, ... 
approai-ti- of lava, reaulati•• ...... iaiatrati .. 
provi•io•• of tH ....,er •tat••· ~r•ima lia•ilitJ 
for .. factiva .,r .. ucu". lt vii I .-. till• ..,..u.r 
of .., •efectiv• IOrodUCt lielll• for ....... _.. co 
cuet ... r• or tlleir 'ro11DrtJ ... alCllo,.11 nfereec• i• 
... , to "lluar•ou•" .. feeta, ....... of a -n:iel 
Htoar• •::• alDO coward. 'Illa •tractive •"81'• to 
ap11lr to all lli ... of 1ooda, iecl .. i• aotc ........ 
otlaer c .... ter •roducta • .. (Cep!tis tlla 
llev1Peer, 9 Ja ... ry 1916) 

lzd!!J Cff• ¥J •et leaal pr!C .. Pt 

&uatraliH 1- c-rt• •J i.- .... lqel 
llietory ., llllMl•i• ltN CDH of ..... - ....... 
• e-cer MPl'liar for 'rowi•t .... facti .. 
eof tvare. 111• l•pl olacl.t .. -• at • ti• ..._ 
tile US ... IS eoftv•r• ......,1, i .... tri•• ara 
coacar ... ..._t .,,.,. ... l .. ielaciK ar:c...,u .. Ito 
.. ~. •u...,liar• liallll• for ..... , ....... 'S9llllct1. 

1'1•..., S..t• ll•I•• r•ral C..rt _....,a 
tote I of tu. 000 to .,...,_ ...... Clli.,....la rriati• 
to cover tH ful I CODI: of Clla •ftwere, tas•tllar Irie• 
.......... """8Htioe. ClliN ... la ........ cu 
locel ,,. ... r of • UI ,acba• of c .. &-NtiMct• 
•ICl'llC09"11CU Nft••re tut -· , .... to lacll , ... 
c•P•city it ... rDl'r•H•C ........ , .. . 

'ft.a j ... a• Hi• c .. t , .... foctift Nrf-• of 
clle Nftwere VH ao Nale tut tllO ~ -t ••• 
II- d ic, uel•a• lie ... •t cllocll .. CH •ftwan 
or ..... , ,..,.,., co •H••• i&. lllli•ll- ..,u ... 
.. fou .. tHt .tera11reaoatatlow• II .. llloe• .... ia 
llHKI of CH Tr ... fractiCH Act. 
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'Ille ..... ,.. •inctor •f ai1...-1e tol• tu 
ca.rt tut tile -li•r .. ......,... - tllat tile c .... ter 
-•• • -t•1 ,..t w wn .,_u, •i• 
-llr - 111.t i• a fracti- of tM ta..•. 
(C,.Sis tu ._.,.,.r. 2J .Ja..arr 1•> 

Dura Profit f~ • licwe to "'net 
& tllne-corwn4' fi&~ i• soi• - -r 

aite licwi9: lie'- mcro •ftwn ..... H • 

... Ian ... l•rs• cor.,orati-. &t at•• are Iara• 
•are• •' tllD n-• 1-ratH ., tile ....,licati-• 
.. ttware ..net - ..._t l4CIO ailli- i• r.r..,. laat 
J••r. 

$it• lic-•ima ... ._ • Iii& tollli• ll'Oi•t 
-.. -r• of l•rs• ....._n of -b&••· 

& •fit.en -- &i- • -tar COIOJ of a 
...,. .... to• ti ... wit• l'Diraiui• to ..a.e u _., 
c-.i•• of tille l'OCb&• u it lilt•• for i•tereel .... 

&t ti•a tile i ... iD CM,.... wit• ·-·-
l'llft ... ima• ...... •i-u ... &i,.. tor ...,i .. 
laqe ....._n of Wi•i••• _.._ ... ..,. ••twon 
Ucnaima•. vtta a -t•r ~ of a .,_.,... i• 1i-• 
for ... NIJ - a Di•l• -lti ... r -•iee. 

llllat do tile tllne c-tHlt.D•te •tDM to •-• DOd 
&•i• ., eit• licwi•T 

Software houn wi 11 H alole t• -t .. t tllD 
.... _ (•iat i•tora ... dealere) .... H hR of 

- n- - -r t• eit• Ii- - • for 
,_, - - or t• •rieci••• ree- ~-rt 1•­
for ita -· he t.., rielt ali-ti• ._Iara, wo 
mi&lllt fHI tMJ -re Mi• cat •t of t• _,_ 
Mlti• cui• of ullima 1JKlt•••· 

Dealer• "°i•t •t t .. lt , .. ..-.ff HID of 
d•le '8Clta&H fa a •-n:D of~ fceorDll., 
sofltvere ...... et tllleir l'Drll. 

'°nl• aiu Uc- ... tae -sai• -· it uarly 
DOt -rtla UJli .. 1t•e _ ....... . 

'111e , ... poi•ta of Dita Ii-Ima for ._Jen •re 
ban to fi... If t .. aoftnn ...... Hll• •inct 11:0 
, .. uar. llll•t caa tllle ... l•r •T 

.. , --.. .. llllliH ~-at ie •fma ••t 
••elle&• ia - of tH Dll•i ... o .... iuti-1 •r.W.Cll• 
for t" ... P.dera of tM aite lie-. &t &eilltDD-'l'ate, 
m ..... i .. •ir•ctor C.rr ....._ •t••· ·- cor11Dr•u 
occou•t• ._,t w .. 11: aite licaeca• - Mc8ue ,..., vaot 
c-trol of tH c-.i•• of -lie•• i• ua". 

lite UcH•i• •u two lllia .. _.:.P• for 
DHn: ill: i• eH .... r .:INa ..., ... lot• of -taa•• 
ia•ivi ... llJ, ... it avoi•• 11"'99C11ti ... for 11iracy. 

lalle aoftware ......... c to offer lieaece•, liiult 
are DHrM of •••l•r nacti-. '- .. .alera m&llt 
...1- le, llllut era •Mra of ii• fi•I affect•. &• 
tll• HUD er• ........ tH ni... (fwp51£ Venlz. 
20 •ncll I .. ) 

Uf lft!!ll !![! 1•c f!Driltc 

US 1..,an MY• ........ _.,... taac aoftv•r• 
llloua•• "'9lc• acc...,c co ra~ita c-.tr rival•' 
,aclilap• era •l-t urui•IJ i• lllraca of Ill 
c.,,riallt law. .......CD ill tlle Ill -r C ... ,.,, 
tllrM _, .. llava llecW tlle -caau .. tlllat aofltvere 
llllliell col'i•• c-. ,.... i• • .,,..r... •itll .. t ••J 
co,,i .. of tll• -n• a.I ellject ceH, i• Hill • 
lll'NCll of COl'Jrfcllt law. 

& .,•t• of •-ice i• ...,.cc.. fa tlle m ..,H 
Cllf' •.C JHr follewi .. • nrfu af ....,_,.DD, .. 
••- w1tic11 llav• ••-t -'-•Ir Nell .. till• 
c-..l•i••CD· 
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•ic11 .. 1 Scou. -•ti- •inc:tor of r.• C..ter 
for ~or Law. aai• cur. H '1 ... 1'9d vitll tlloae 
•o -t to 111ntect tM ... io •ia .. 1 'i••lq. 'l!laia 
t10014 atifle ia9ooratioe ... natrict r.lle clleicea of 
tbe -r. M aai• • 

.._fact.rera •- alao -n• ... c-•r•. 
111artic·.tarly 1•. 'Ill~ Hlie ... tlMt tMn co.1' H 
••l•r• i• llri•i .. -r. - urinn • ...-cu •il• 
l"O!'altiea an arr ...... •- ia caaa.1 ,..re aott-re 
~ Hoa re-writt• ecroa• fna - ..clliM r.o 
-t•r. 

Vutawer r.H -tc- of at leaar. tllrea caaea ... 
to M lllieard -t year. -iH •di •• •icr11111ro are 
•likely to ._fit. lta lllodatar apt• ia ao 
widely COiii .. tut a -rt -•• 111nllallly •i- ir. •• 
_..,.r11111rie1tary. ("-2tis tllo .,,,.,.,.r. 
21 r.i.rury t '8S) 

Cll~!! ia Svetlip •- so fiallt c_,.ter-rorlat .. 
crap• 

~ea ia ~•'•Data l'roltectioa Act will ia 
tbe ftatt.n iocl ....... atiea for ·-t•r fftlld•. if 
a l°"•~t llill •n-t .. oo 2S ...,...r ltlS ia 
.... It .. lly tllo Rill ..... Accodiaa to tllo llill. a 
••--. illicittly i•fl-•• tH ro .. 111: of ao 
••t-tic •iracaaa - ~!ria .. iafo .... tioa 
•roCaHi ... for ioat-O - to Ilia - aaio. viii lie 
lialllo 11:0 (r.... At tM - tm. tllo llill •ro!llO••• 
aiaor clla&•• io tM Criaiaal Code ia order to 
co.otoract a.ell CG111Ntor-rela~ cri-• ao 
virot8"ioa ... r.IM! ii licit ... of c .... ter ~·i .... t 
.,,. tiao tlloft. 

Vllilo c_,..ttor-rolat .. criMa io s ...... aro 
Ilalio.,.. to Ila of ratllar aadoatt •ro .. niooa ao far. 
tllar cao Ila •-tad to iocrouo i• tlle ftat•ro. aaya 
•iaiator of Joatico Stoa Vidllloo ia a COllll&Ot. tr. ia 
tlloroforo ••••tial to fora.late to1ialatioa ..., ao 
tut aacll cri•• cao 11o f-.1111: vitll ai9pla ... 
affocti•• •aaa. (lciooco ... Tesllaol21y (S...tnJ. 
Ja-ry t•) 

Letora liok pr to 4iacoH 2 

'Illa I•-- C-iaaioa ia llacki .. • •l•• to 
oquiae • coooittoo of S...O..u l_,an to c-Uor 
iH•• i ... 01..,. io c-t•r ••· 'Illa lint ••th• 
of tlla coooitcoo oill Ila or. a c:ouforotlCO ia lruaaol• 
ia .. rcll. It viii focu oa r.llo loaal aa .. cu of 
11aporloaa tr .. i.. io , ... ac. 

0.0 of tlla •ri- -or• llalliool tll• ioir.ialtiff ia 
Profoaaor •icllol Vi•aot, • ,.._II a_,or •lllfti•liaiaa 
io c...,.r.or ••· 'Illa c-tcr.oo ta to Ila cal, .. 
C...ir.r.'9 ~ I.ell lafon111tica llorir.ar.ori•uo 
(Colla). It ia lloills oraaoi ... joiatly lly Colla ... 
tlla Coofor-• Office .......... wicll ... c1.u... io 
orauiaU. ior.oraar.ioul u-iar.iou. 

A a,.U- UKrillo4 tllo •ai• ai• of r.llO -
c-'ctoa u "raflKciaa ac a 11er ..... lo•el "'-• 
c...,.car 1_,era wllocllar ooiyoraity locr.urora, 
•racr.iaiaa l.,ara or ......... ef S...O..ao 
iudcar.i11ae. tlle lqal , .... ,_ , .. .._. .. llJ data 
11ncoaaU. ... t•IK-icar.ioaa io ior.oraaciooal 
lluai••• ,racct .. •. Coli• •••• co llo1' cootor-u - .. 11,. u·..,u. H• ......,,,. 2J Ja_.., ttl6). 

'!II! mial imct ef tit! e tlMHnit• lt!Elloolnioa 

'!!I! 11,,.. loalticar.a ef ..,_,. laeeanll (RU) 
to iu -It ncNC "911.Cto -ria .. u i_,rtNC 
•~ .. , ..... f- CH '-• ..... ,., IHUtato !! 
Clla HSi!l ..... C af P tlaoC-H ltMllool01iaa 
<m> .,. it• affMta •ctl ltlN 1•• 2000. Tau .. 
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i~• -..n.ro fna tlle -rlt of tea oa.,.rr.a. too atudy 
•iaceraa ... ati ... aa .. ct• l• ••i• iupact, aot oaly 
... to tlle ,.tutial iecroaae ia ._.,a.,..at ... 
aocial cootrol, llot alao .. e to offecti.ft 
•iacriaioatioa aaaioat aiooritiea iD & poor poaitioa 
vir.111 n8"Ct to •J cbaoa• lly roaaoa of aea. aa• or 
race. 1"• a~tai .... t of tlle .,..aillliliriea offer .. Illy 
.-ra of .. u, aocial i•ro-•t ia tlllo .. ort tora 
.alto it ,.aaillllo to iacroaaa iadoPOQd110Cc. lletter 
eaploit .....Uc ... aaltural ..,ort••itiea aod 
iacreaae tlle wlllloi .. of c-itiaa. llott t111ey 
r~.tn 11rior aow•~•tal, -i•l ... .,.r_l 
.... ti- t• aclliawe anator aoola of 
~atiooal/•rofaaaiooal trai•i ..... acioatific. 
tecllaical ... aalr.11ral ~• ... •· 

'llae •n'ictioaa detail .. ia tlla or. .. , oa llETa of 
iaforaatioo. c-icatiooa, c-rol ao4 -raJ cowor 
12 aroaa of aocial i•act, .- iofraatnact•r•l 
(oo•ir-t. ro-rcaa, iateroatioaal rolatiooa, 
...aoiatratioo ..... litica>. otller ecoooaic 
(i.Huatriea. lalloar, truapon, citieo) ... attill 
ot'lera .. r-l (ltoaltll, ... catioo, c•lturo and 
lloM). - t ..... 11 all of tboa an cloooly 
iotornla~. 

Aa far aa t ... •••i~ot ia c-•~ tlla 
aroator forocaatiaa of aataral ••- (watller, 
oarweato. water...,,,,, will 11 ... a •• iofloooce tllaolta 
to 1eo4ata Illa••• 1111icll oill i•ro ... torritorlal 
•l ... iaa ... l.lao reductioa of cataatr..,..a. 
llectroaica viii i9pr..,• 11roapocti ... tlle 
... toitattioo aad otiliaatioD of re ... rcaa. till• 
t111r11i .. to ad••taa• of reaorft• bJ dr..,iaa oo tllloae 
iaaccoaaillllo to4a1, tllleroay OPO•i .. oev aoorc•• ~f 
•Hr&J aod ootoriala or Illy acooooiai .. oo 
coa.-,ttioa. loterutiooally ...... i ... aTa 11 ... a • 
vay of p-ti• ..,ecialiaatioa ... trade, but could 
a•Mrate - fora& of •r• .. taec• aad do .... aaco. 
.. ta oriaa a..,.t aoro iofof'llO<I llot ., ... •••ily 
ooaiPtllat .. POiitical participatioa, vllil• aalli .. 
.,..aillle tlle adaiaiatrati.,. ratiooaliaatioD or ita 
diaa ... iff atrooatllniaa aaaioet tlle citiaon. 

llTa iocnaao 11rodacti•ity Uld ocoaoaic 
efficioocy, 'Mir.II ia Jars• aad ... 11 11raductio• ••riaa 
lly ..tii .. -rlt•ll .. a, atoclta aad c-•icatio•• ..... 
floaillle •• far•• aautraliai .. acalo ocoooar aDd 
lloCOai°' ... II ... tc. ..,ocific raqaeata. Tertiary 
aoctora will i•oo to ...., fiat•• vita aoro 
••loo-adol,.. fW1Ctiooa. capalllle of ada11tir;a reaoarcb 
... overall pta .. i .. of aoctora ... iDduatrioa to 
aocio-ecooooic ell ... ••· Dier.ributioa trill -r• 
cloaoly •tell uao .... cooa...,r.ioo oitbout loaiaa 
Oftrall co-onli .. Cioo, oitlll anacor c-rcial 
coaper.ir.ioo ....... aufacturor•, dietrillluEore alld 
coaa-ra. 

'Illa - oWOrtu11iti•• for 911loy-•t ... vitllaD 
tllo fiel• of fard Illy •IT• do oot coacoal ttlle 
por-1. -ial, ,.ur.ical aod oco-ic , .... , ... 
lilllla~ vitll occapatiooal aooility •Dd co•••raaoo. 
Trur·ort will M atro•li•e4 to 1aio ia coafort, 
aofer.r, apaca aco-r ... co•...,r.ioo, 1111orHa 
r.olac01111UOicatioo• vill ...... r cortai• ,,.,.. of 
u...,ort r.o wrli, ab011Piaa, etudy or Mati .. • of 
........ ollaoloto. Ir. vill Ila paaailll• for citiae• 
aonica• r.o ._ .. ..,. aod vi•u tllrouall •Ta, aboYe el I 
r.lloao •ittal r.o c-ir.y lifo , .. ,., ...... ,., 
...,1ioa ... c ..... icar.iooa - oaoto •i8110o&l acd 
•iaaor.er •r••ootioo), llot at tlla 11rico of a areator 
YWIHralliUr.y cau ... Joy local ltroaltdowt of ••ll'J' -•Ill 
tor.tr~t .. fr .. ilo ayer. .... 

ll'ra oill •.,mo llaalt• r.llroua• r.ae .. aocti•itr 
ef ... 1,cic •1 .. -uc r.oau, of ..,.ical tH•t-r. 
officiaocf os •f tlla ior.r ... ctioa of art•flcioa to 
a.,.l•t II-• fuocr.iooa, vie• tH iacooaho 
ltltiliaacieo ef •ulcll car•• aocl oa"rt •J•C- co 
aaatac _.ical 11-1 ..... Aleo .-cacioa will 
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rec:eiwe n.i-li to tlM per-liaar.i- of l.ead•i•• 
to raiae it• lewela, free it fram r.IM rear.raiar.a of 
1P•ce ead r.m ead ar.re-.tb- r.• 111- coer.ac:r. of 
tbe teacl•er to forae tllle -ii• a aear.lller.ic -uoolt 
ood cbaracr.er. Culr.orallJ _ ... , •• .,.. will create 
oev -i• of eapnoai- ... u.~ nt1rllolllcr.i-•. 
vita tlM ...,_ peril• r.o cnotiwir.r. -i- ... 
lrrici .. of ao aeatllletic vorlt. For •ail7 life or. 
-.-. llETa will •-•-t r.llla 111_.i_oa of liloaaftold 
oad f-ilJ chorea 1i1J oll_i .. -re r.i- for or.Illar 
octivitiea. facilitate ti.e pl ... i• of f-117 
eapeoditurea aod per.it tllle iDCnaoe of 
occupatioDOl/profeaoioDOl vortt i• l.M 111-. vir.111-r. 
bovever obviati111t ri•lta to priwoc7 ... ~icatioao 
our.aide tbe home. (111 Preaa loller.io, ....... 17 
foruorr l 986 > 

Tecbool°'.! applicor.i- ... -lofPt 

i.>hcuaaioo.s oo tllle Uipacr. of teclllooloay oo 
emplo,.eor. an coor.iooi•· Will oev jollla Ille created 
or viii tllle r•llk• of tllle .._lGJed -ut Accor.Ii• 
to a atud7 coDducr.eo racaor.17 lllJ lLO, tM -17 aore 
tbi04 at r.he ....,.t ia tbar. _,1.,_.r. roaailllilir.iea 
for uoallilled vorkera will decnaae, .,.ile 
opportuaitiea for llliallll7 akilled r.r......_ viii t...a 
to iacnaoe. Alff older -itera. ki• le•• 
adaptable to•• teclllaolaaiea ... r.o tllle - -rlti• 
nviro-or.. will foni • particolarl7 wl-dlle 
llro.aD. lloreover, ewer, aioaie i .... trial eac:tor aa 
vd l aa HCton tbat are idntical bot io differear. 
couotriea. viii be iaflueoced bJ..., r.ac .... loaiea i• 
a dif fereot .. aoer, tb~ atud7 iodicated. 

lo tbe electrooica field tbe fore.!aar.a ·' 
cooceroillll tbe occopatioaol profi lea _ ... of droatic 
cballllH· llucb ,reater tbaa tboH tbar. ir. - vi 11 
be occ11rri• io tbe r.aad,-r.o--ar aector. la r.llle 
latter caae, tbe oev aeelicatiDD• will be iatrodocad 
araduallr. Tbua aho r.be cba-ae• ia -r d-..la 
viii proce.d io tbe •- ..... r. 

Ybeo cooaideri11& DDe .,.. tbe .... U....trial 
Hctor io tbe varioua !uropaao, -.ricao aad Orieor.al 
couotrieo, cooaiderable differnr.iarioo• coo IM 
ooted. Accordi11& to tba bit aurvCJ, tlM iotrodocr.ioo 
of electrooica, particularly of •icroelecr.rooica, 
ioto outo.ollile factoriea could create ...clll anater 
ll•ploy•ot iollalaoce• io c-trie• lil&e rraace aod 
ltalJ thao io Japao. Tile loot baa i• fact be&uo it• 
llradual aut-tioo proar- lo-a qo, .,.ere•• tba 
firat two, io vaicb tba prDPortioo of ~r 
utili&•d ia atill bi&b, are likely to eaperieace -re 
prooounced e!.ecta of tbe iotroductioo of •ev 
tecoooloaiH. 

1ne iotroclucrioo of oav tacbooloai•• fr..,..tlJ 
OCCllU io CDDC-itaoce witb tlM raoqaaiaatio• of 
vora art4/or vitb cbaDtlH io _..,. u4 pro49ctioo 
factora. lt i• tllerefora diffic•lt to eatablialll 
vllicn aod b- uoJ job• auppreaud •J lie aacribed to 
tile applicatioo of teclloolO&J ratber tlil&8 to tlle 
freah oraaoiaatioo of tb• prodlactioe proco••· 'nle 
atudy, cooductad after tbe rolllotiaatioa pn1Ce•• at 
the ltali•• Fiat factoriaa. baa allOVll tlllat tlle 
reduclioo io job• of 40 vaa attribtatahle r.o ..., 
•PPlicotiDD1 ooly to tlle eataot of s. 

laahtaoce to tecbootoai.:al c ........ wiclll io 
tbi1 .. er.or very ofteo cbaractari ... tbe I••• 
odvaoce4 couatr1ea lllticb alao b..,. a ratller 
iofleailole lalt011r Mrk•t. 4oea aot •- to be tlla 
aolutloo to u.._.1.,..ot prohl.... 'Ille caaa of t~• 
lritiah priotiaa ioduatry vaa atreaaa4 i• Chi• r•a•r•. 

'Ille aeplo,_.t drop io thi• aaccor .. .,...a4 h• 
practice DD Cba lace iatroductioo of eloctrooica iato 
tb• productioo proceH. 'Iha drop i• prM¥cti•ity 
that raavlta4 la4 to poorer c..,ocitiYi&J oo Clla 
d-Hlc ao4 iacuNtiooal •filer.a -' tllerofore to 
the cl1tai11& of • ..-., of priati .. ltOllHI. 
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It .... IMao dedoced fram tllli• r.ut o;be 
... l..,_at "9ttle 4oaa .,., lllllle place io tbe field of 
_, tecbooloaical .... roiaati- al-. llul -cb 
~ io t•• political riel4. .. feet, for pu.,...aea 
of a balaaced dewel-•t i• tllle teclllooloairal 
aecr.or, i-ti- -t be c-terlllala.ced ~ 
iooovatiwe foniulaa of aociol policr. particularly ia 
tbe OCC019'8ti-•l traioioa ... ~oalificatioo field. 
(lllPllSS lolletio, 19 Ja ... rr ltl6) 

... to tba c..,..ter•. • Jollla r.oreat-ed bJ 
aicrcrelectrooica•. ·~r.er• viii - rot every 
foartb per- oar. of -n•. llaree tJPical beadlioea 
f..- nceot yeara. If -• ar.ar.-r.a bave bod • 
cooaiderable i..,.ct, r.bia io ~ 1.11eJ ec:bO ao 
eaiatioa attitude (ud an or. tllle - ti• • product 
of tbe ._. attitude). Pollatero ...,_ r.enied it •a 
oatioaol pbeoooeooo•: Dy c09Paria.. viro otber 
-criea Geniaa• are boatile r.o tecboolO&J· Aod r.ae 
c-ter lleara r.be lt~t of r.lllair ooiotr.at. 
Accor4ioa to a DOl'ftJ' carried .. r. 1i1J tllle &lleoabacb 
Opilli- laaearcb Iaatit•te forr.7 per c-t of the 
PDP•lotioa aane• vir.111 r.ba Yiev r.lllat "tllle 
ratioeali .. tioo .... poaa!hle ~ ~ro tecbaoloay ia 
to 1111- for tbe bi&b ua-.1.,..ot rote. bacauae 
MClllioe• put people Ollt of -rk•. 

At firn •i&bt ir. .. ,. oot - r.o 111.,,. heeo 
fort•itoaa tbar. tbe iotrodoctiom of lalNMar-aawioa 
teclllooloaical ioooYatiooa coioci ... vir.111 hi&b 
-•o:raeor.. It loolted •• t'"-1111 a policy of 
ao4eroiaatioo at all coata lllad pot .... le oo~t of 
vork. ht - cloHr acrutiDJ taia Yil!V viii oot bold 
var.er. A compnbeoaive report oo '°'nle IUfecu of llev 
Tecboolo&ie• u the Labcw:- Barket• (tllle ao-cal led 
•Reta Study•). COD9iaaiooed -i r.llle Riaialry of 
leaearcb aod Tecbooloa:r aa • review of all the 
eaiatiD& atlldiea DD tba nllject to !!-.£e, c-• to t.be 
follovi• cooclaaioo: it i• ia ,...._ cooceroa vbicb 
record lov rate• of arovtlll ... ....,. reaiatad the 
iatrodoactioo of - tecbDDloaiea (r.- wakeoio& 
tDeir caapetitiweoeaa) that j,.• are jeopardiaed, ""ii• r.be -re 011t&oioa aecr.ora of r.be ecOllCMJ vaich 
are ateppio& up tbeir prod..cti•itJ 1i1J iopl-•ti11& 
tecbooloaical i-atioo• are io fact crutioa nev 
joha. Cooae.ueotlJ. tlM fe• .... factoriaa •actor• 
""ich bave fallJ ratiooaliaad r.llleir productioo 
proc:eaaea bave uoaaed to coor.aia ...,..1oyaeot aod at 
tbe .... tioa aet ..., tecbooloaical aod ecoloaical 
ataoda::lla. 111e car io•u•trr ia tllle ... , atrikioa 
aa-ele of thi• tread: it ia la .. elJ tbaok• to 
•icroproceaaor• that road ,,...iclea Illa•• i.ec- aafer, 
IOOl'e acoooaical aad l••• of ao _vi,.....tal baaard. 
Aad tlllia i• oot all. Daialer-s. ....... iaa director 
lleroar lreitachwrdt aaberad i• tlle - 7aar with the 
folloviaa ootabla ar.atiatica: •i. tlle laat t"° yrar• 
40,000 - jolll• bne ban cr .. tod lo tlle Cer.ao car 
ioduatr,., a •aarter of tbo9 io Doi•ler-laaa alooa." 
Aad: •111a ••• -.1.,_r. fi&•re io tllla IOer.ao car 
ioda.try io 198S c ... to IOS,CIOU, r.oe llli&ba•t l•••I 
ever." Tbia record bad beao acllli.,,.., it abould be 
r ... aberad, io •• iaduatry ,.iclll acc ... t• for •- 60 
per ceot of all tba ioduatrial ,.._,. ia tb• Fedaral 
lepublic of Cer.aoJ. Th• leadi .. -fact•rar vitb 
tlll• hqaat percnt .. • of rolllot-.tiliaacioo, 
Yolk•.,...•· Ill•• ..,,elopad ... , ia eorr .. r.11 tne 
llli&lll•at .te11rae of -lll••iHriOD -l•ide ia tba 
••• ... IJ proc••• of ita Coif. 'Illa caecero deci.dad oo 
a policy of ••i- ratiooaliNtioo to •iocaio ita 
coapetitive .... oa tllle .... •tic aad VOl'14 •rkat. 

llobodJ i• •••Ji• tbat ooc .... iaacioe Mil•• part 
of tllle h-• -rkfon• rod_.._. la coopoo .. r. 
lllaoolliaa ooe rollloc coo r•ploca fiye to aia peopla, io 
COIOPOIM!•t rroc•••i• two to tlllrta. lllt cbi• 
rod .. •DCJ ia -elJ c_,eoHtad ~ CM 47-ic 
aide-effacta oo tllla ...,1.,...c aiceatlaa llllich 
-baoi .. t ioa aeoeratH. ., aallle•ci• 
coepeCitiffleH it ectually craacaa - Job•, 
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perticulartr io tlle pre-a• .... lr ..,. poet-eeae .. tr 
•t••• of 11rn4uctioe. Ill tla• ceM of Yollt•,...••· tba 
c-..aor'• tur-ar baa ri••• ac alaar11lJ tlaat ita 
-•or-at fia•ra la•• a-"" ltJ 7.600. ~.ca­
c•r in411atrr ltu ...... to •iataia it• t_l,,a 
par caot alaera of tlle -•• •rltat. s-
four •illioo jolaa - a .. ,,..tla of cite aatioaal total -
ara diractlJ or iodirac:tlJ coeaactad vitla Yellicla 
-•oafacturuia. la l'9S UOIUld 4.S •illio• Ydliclaa 
i• all ceu11oriaa wra 11rodoacff - alatta par caat 
-r• tltu ia tile PnYiou• rear - .... i .. r.i.a cer 
i .. ••trr tba D8tio•'• atraaa .. t aactor vitlt a tot•l 
car•ftr of 140,000 aillio• •rlta. 'hiia fia•ra 
rapraaaata el-.t • tvalftlt of tba aroaa D8tioaal 
pr.duct (tlaa tote! of ell &oad• ... aanicaa vitbia 
tile c-uy). 1'lia 1ta•i• _. iH•ra•c• Hctor bH 
al•o par .... • .,.tier of caclaaoloaical iaao••tioo. 
..,. ic la•• baliad tba pradictioa• cllet tlaa 
i•troductiou of ~ tacllaoloai•• (ia tlli• caaa 
alactrooic dat• proca••i•) voald r••alt ia tba lo•• 
of joba. laat••• it 1a .. 11roducM i•rn .. at• ... rd• 
of caat-r ••nica. la tlaa period 1980-1914 the 
•actor'• total ... 1.,.aat fia•ra l'09a lty 21,000 
U.1 par caat). Otllar larsa-acala Cara911 c-araa -
lilt• tile lo•cla Crooap - 1a ... a tlaa •tatiatic• to pm• 
t~at tllar could oot 1a.,,. •ur..i,,... period• of 
reca•aioa •••c•tltad vitlaout .&cro-alactroeica. 'Illa 
thoc .... atattoo palali•laad lty tlaa leaaan:b •i•i•trr ia 
coajUKtioa vitlt tlaa report oe "'nta lffecU of law 
Taclaaol•i•• oo tlaa Lallov •ar1tat" coac ludaa: "It 
-• oot tlaa coacartad ntlaiDlti• ia tlaa taclaool .. ical 
Uld ora•aiMtioa•l fialda 8llCI tlaa ra•altaat laiahar 
productiYitJ vlaicll l .. lo tlla lo•• of job• bat ratlaar 
wu •-• ratH aod iacraa ... c ... atitioa oa tlaa 
-rid .. nat. '111u•. tlaa c••• of tlaa coatioui• 
lai&• rate of .. ..,1.,..at are to Illa eou&lat partlJ i• 
d .... raplaic factore ••d tlaa ••- reductioo ia -ni• 
booar• bJ CCM1PariaoD vitla tlta aaYaDti••· laut alao iD 
i.odoaatrr' a raluctaaca to eallraca - taclaDDloai••· • 
1'9i1 coacl .. io• i• corrolaoratad llJ ~ar•t~Y• 
atudia1 vlaicla •la- tlaat • .,PIJ o• tlaa lalaour unat 
"i• 1aaaificartlr affect .. bJ ..... raplaic, •tructural 
UICI iatanNttioaal c....,.titiYa tra••••. 

&at-•• 1970 aod 1977 tlaa ....i.ar of jo _ dropped 
1i1J epprHi-talJ I. l •illioo, tlllila tlla .....,1..,..at 
fiaoara ro•• 1i1J alloat 900,llOO. la tlaa Dest ••Yao 
ra•r•, ""ila iDdu•trr ... lt .. i••i• to i•l ... ot 
,...•ni•atioo proar .... •, tile ...._r of jolt• firat of 
all Cio 1980) clialt .. Nell ta tlaa 1970 lnal ... 
tlaao, na• duri,. tile period of ..,,ara racaaaioo, 
.. 19uallad tlta 1977 lnal 'J 1'14. Tia .. , tlaa llUllllar of 
jolt• aY&ilaltla r_i ... coaat•t ltatvan 1977 ... 
t 914, .,,.. after aw tachaoloai•• load II•• 
i1.trodacad. Tlaa lawal of • .._1..,_.t -r• tlaao 
.._.lad (• 1.23 aillioa) •ri111 tlaa •- Hriod due 
to • .... raplaic tr••••· lat-.o 1979 9114 19'4 ao 
••tr& 1.a aillio• people wra loolliaa for"°"' 'Ill• 
•lowi• 1r-rll rat• ... aootlaar •l•tiYa factor: ciao 
aro11 ~•Uc product vu low, producthitr ... 
alovi• Ur• 1969 to 1974 productiYitJ par -1our 
roH 1111 4,77 par caat, io 1974-1979 1tJ 4 Hr caot -4 
i• 1979-1914 llJ oolJ 1.9 par caot aoouallJl. 

'Illa •ra-•t• ia f-r of tacllaol01ical 
iaaOYatioo ara lik•IJ to ltecama .,,.. aora par1UaaiYa 
lo tho ••Ill , .. ,.. 'Illar• ia nillaaca of tllia tollaJ 
lo tlaa 10ftvaro Hctor. 11J COllP•ri ... vitla CM 
llartv..ra uctor applicatioaa, oparoti• aM cDOtrol 
•1•t- llna a anat ffal of arouH to 9alla ... 
C:.rraat •rojactio .. pgr. wrl•vi•• t•11NWar illcrHH 
ratH at 20 co 25 par enc a 1ur. 'lllia will H 
raflactM _, Hr ... IJ ia tlla - profa•liooa, •­
•II i• tlaa •4ta. 'Illa flltvra .......,c .. 11 Ital ... • to 
tolec .... olcacioo•. • field ia vllicll ••••ral laiClaarto 
••P•rata llraa of tacllDOl .. ic&I .. vat.,..uc - ••t• 
pr11eaHI .. , •-lcatioa• ... 1 .. arl•, th• 
alaccrooic •4la, caltlo cr .. ..taaioo ... claa prtat 
•• ,. - .,. ....... LOl•Claar ... opa•i• up ... HOP8 
for Claa ulO ot ••C•llicat, vi&lao cacllaolOIJ ... 
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talotaa. a., ltM, "Orvall Y•r", tlla 110rlllvide 
c-icatioa• -rlt•t laad cli.,... to• r...-aowr 
fi&•re of 47S.OOO aillioa .. r11.. Vitlaio tlli• field 
talec....,.ic•tioa• •ill eccoaot for a •i&•ificaet 
proporti:ia of f,.t•ra a-11 rat••· It lie• ltaa• 
••ti•t" tlaat i• tit• c-i .... ca<ll•• cite c-tri•• of 
tlaa S--ao C-.itJ vill _ .. U,000 •illioo 
dollar• j .. t oa talac ...... icatioe• iafraatnoctura. 
let al ... tll• fortlaar ltillio•• tlaat vill 10 .. , ... 
r-.•i•ita laardvare. 'Illa aaiati .. pl••• ioYDlwe 
cou•tleaa DeV jolta ..,. oav prafaa•ioaa. lt ia 
air ... , clear todaJ tlaat Ilia• ata•d•nl• of -.ocetioaal 
•ualificotioo era 10&,. to lie oac•••arr - • 
r-.uir.aeat vlaach •ill eccluda ... , applicaota; 
••ltillH ... ...t-at;.illH laMolrara, ol .. r 
applicaot• ... i• fact all tlaoa• ""1>ae job• ore 
alraodJ iaaac:ara 8-. For all of tbaea it viii 
ltac- iocrea•i•IJ difricult to fi .. 110rlt. Tlai• i• 
llor• out ltr • at ... ., ca.piaH bJ tile lHtituta for 
Social loaaarclt aod Social Potier i• Coloa••· vlaicla 
-•ad•• tlaat -•r ea ...... -.. tll• firat aod 
fo..-t -• vlao r-. to Ila ofraid of taclaDOloar. 
on aoi• to ll&Ya to ratlaioll tlaair attit_.a toward• 
tlle - techool .. iaa or fi ... tla-•lfta •i••i• tlaa 
ltoet. i.-atitt •J•t- lill• .&cro-elactraeic• or 
iDduatriol rolaota, todaJ dacriatl •• "joo aillera•, 
oril l M iadiopaaaalll• i11 IS roan' ti• if tlla 
Paderal lelJIUl»lic of Car.aar ia to uiotaao ita 
ata ... rd of lhi• a ... fiaa11c:a iu at•t• ,.aaiooe 
acll ... . 

la 1'95 it took 100 ioc:-• to prowi•• l8 
paa•iooa. ., tla• r••r 2010. if ..... r .. aic 
tno .. co11tioue aa projectH, 100 i•-• viii 
la8"• to fiaaoca 45 pnaiooe. 111 • pre•• cooferatK:e 
..... rca Mioieter liaoealllllter rtieaatlr •tated: 
"'Ille .. cliDa io tile populatioo fiaoara aod tile 
co•aa•-t drop io tile llUllllar of HoPI• -1.,..e 
bet• .. - &34 tll• toan of tbe cnturr vi 11 llaft 
to laa c....,.•••tH 1tJ ••haac•• laYela af productivity 
if lfYi .. etaodard• are oot to auffer. 1'9• oolr 
var to do tlaia i• to ..... full ... of tecla~~loSical 
adYaac••· eraater productiYitr ... at Ito re11ect .. iu 
lli&laar \oc:-• vbich era ch_I .. tlaroqla tlaa eoci•I 
aacuritJ •J•t .. t~ baDafit P••iua-recipiaote." 
(SULA, nc .... ril IM6) 

Vlaat baa baao tlaa i.,act of th• .. techaolaaJ 
oa J°"• i• lritaia? la• ita iotroductioo laaao 
blocked aariou•IJ'T Baa it ruult .. i• Iii& jolt 
lo• .. •' llave tlaa tr .. • aoioe• b••• .. tiralr 
... •that At tlaa -•C, t .. aoavar i• tnat 
accapt&ae• of llaVCacla •t th• place of wvrk i• a 
-~rolal•· aora i.,.ruot ii to uplaio aod 
aul1u vlaJ it ha• lteu accept" - aad ••titer it 
viii coatiaua co Ila i• future. 

'Illa Potier lt,..i•• 111~tatut• (Pill, .. 
iada .... aot lriti•la aroup, i11 • atudJ c .... i••ioo .. ltJ 
cite lco-1c ••• lodal IHoarcla Couacil, aad fuadad 
lt'J tll• o.,arc-t of Tr .. • aod loduat1r7,• h.,,• fouOd 
tltat: 

1. Paara of OH'O•itioa at clla place of wrll co 
ltlocll th• iatroductioo of oovcacb laaY• aot 
ltfto MPHrt••· 0. cha cootrary, Claar• haa illM• 
vidaapra .. acce,caaca• A aur'llOJ of faccori•• 
••I .. aovtocll fouod ooly 7f °""°•ltioo f- th• 
Hop floor, or ell• uaioH, to Ito • Mjor 
9'1tacl•. la off ica&, oolr 6' of •toff .-ra 
OPPOa": '71 of ucrataria• Ud 741 of t1'i•U 
valcoao• t10rd proca1aoro. 

pr 
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2. •ia jell> ...... ill«• .... lb .... u-. 
.._. ... -1 j.._ i ... i• - "r factor.r. 
~ wit• llle total fer tlle -t~ ef 
kt- U,000/20,000 "r -· 'Ille p .... l_ 
i• Mt • •~ i• tlle tetel ~ ef Jell•. ht 
• .. ifl i• llle ltiea ,,, jell• to dtwe .... i .. 

--· ellille. 

~. Tr ... •i- •- cr-ret ... "Iller••-
.... Ill .. .,_. c-lt,.tioa. • NJ i• lllow tlle 
aeottacll i• to lie ..-. pnttectioe fnm ... •il•l• 
uaarlb. _,.._. of _ ..... writ c_.iti••· 
., ... notioe of ~·· ... • .Unt ia tlle 
lle•fita of W.rond proolllctbic,. 

4. llorll c_.iti ... •- W.r..,... 'llMn 111 ... llleoa 
nloti-lJ -11 cu.. .. i• tlle Mtaro of writ 
for• liait .. --.r, ht -••ll tit­
effect.. ., -· c...... .... ..... ai-
iocro .... writ Ntiofoctioa. 'llaooa ore ...... t, 
kt reel, iap~to. 

S. Ao tlloH on oorlJ .. , •• vi4or - _. -re 
.. _ .. ....,ucotm c•l• llri .. ua.11110 •l••• 
tllero oco -iti- "liciH ....,t.I -· 
'blo oc.., rec-48 ... otiot .. ell ..... 

iocnu .. uoiat._. _. n-tniot._ ill tlle -• 
llkilla .... -..--1.c policieo pl:Maci .. llliallaor 
...,1.,...c .. tut tlloo• '1qloce4 .... oppore-itJ 
of• - joll ol ..... n. (Sn tolll• 3, .,... ~5.) 
(Oiatloolt oa lei•- Polin. Dae.._ 1•s> 

Ill nnice i•tg -• 'rin fa ioll1' 

Campator ... llooltlll-relot .. profoooioeo viii 
•-ri.- r .. icol 1..-111 i• t.,. Ill -•r tlle -
••· tlle N ••- of Lolilour &tatiotlco roporu. 
1'1• .__ .. ,. tlle ro,.rt io tu otn-.Ht 
iMicotor to 4oto of tlle at•t of tlllo 
tr-fo ... tioa of tlle ua ....., fna .. t.lutriol 
i..o. to o nnico-ori•ta4 - i• tlllliclll U1111111tero, 
tel-. lllooltll ... lluioooa nnicoo on tlle 
•rid .. foscoo. 

'Ille f•tut ar-i .. occ.,.tio .. io tlle • wi.11 
lie ~r •nar-ro _. -•J•to, 11orol ... lo, 
_.icol uoiotato, tec ... iciuo ...... 1.ooor. tllllo 
IPOCiolin io ....,.tore ... eloctroeico. 

Accorit._ to tM II•-· oioo of 090rJ 10 1•• 
creoed io tlle ... , McMo nil llo io oenico 
, .... uioo • .._foct•i-. j•• nil c•tl- ot 
11 ... Hll llWCll, ... foctari ....... .,.. 20 llilljoo 
..-.10 ..,. occ-ta4 for HI of oil jolt• '8 Ifft, 

._foctarh11 11• 4ocli ... io llotll ...a.ore ... 
Hnooc._o of tM wrltfera, tlle 11111'- ototoo. 
..... r, le io ....-c .. to ....- .... rotelJ i• tM 
_: ...... 

..., • nnico jolt• oro c111'1'ootlJ ot ,... •-r 
... of tlle Niu, HOlo. he tlle 111w- 11,..icto 
tut -•rel lliaillJ llkil ... _. 111.tlllorll•" j• 
catoaeri .. oro ...,.., .. to arw noro r•WIJ tllm 
......... Toc•!col ... 11rof0Hiollal ; .... -•• 
··~..- 211 ... 2• ....... ,, ••• ,. ,_. ...... 
..... ,. 21 ••norr IMS) 

.. , ,,,, ,. MFMF Jm ,, ••rw 
"9n Flloo 250 jollo II- ..., 111..- oc doll llllJ 

Fiio IJwer-t'o ,._ to .... tlforiH t .. fltnt 
Off!.co, fellowila ica Iii•-" from Fiio Cidl 
lon&co. Uoiooa NJ ttllc FlleJ .._ .. coua •f 2'S 
"9iFiooo, •i•lr cloriul, wi .. ,_ Fiio - ...., 
CH •lt ... Ulioo ..... •..-CoriNtioo plfoject ... 
...,, 'Ill., or• ll"'FiMlorl• .......... ._, Cllo 
,, ....... er-for 11 I 7' _, • .,... from o .. ca 
, ......... ,_. Of 0..,i .. IOI U loof, 
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'Ill• C-~at iat ..... to iecroon reolicollr 
tlle affici-J of tbe ora-inti-. ia tllo face of 
ill.:.-... i• -tilioa f.- tu ...__ htoat 
Office _. it a\ao -ta to aoo tlllo offic• prowHa 
Mtter oonicoo. A ...-- for tao u.p.rt-t 
of 'h'Mo ... IHutr,., tlllicll coatrolo tlle htnt 
Offic• ot 11nant, _t .. : •it'• too urlr to 
opocalate ._It effect - jollo tllero vi ll lie•. 
<C.,,tis 'Ille .,,....,.r. 14 Penory 1916) 

Ciao of tlle -t tellt._ i•fl•acen of .. IA 
,rocuoill& ...- ,,..lie "licJ lllu Mn tllo olewotioo 
of ac~ca ioto tllo nol• of •tlla-ticol oc.47 • 
._, ec-1oto CONi4or tlllo oaject o ocince, llat 
vitllaoat tlle ollilitJ to croato •-•tory coeditioao, 
t•• uo--.tioe• fnm lllaicll oc-rici•• colcaloto 
tlleir fio4i•• ore little -ro t•• a-H••· 'lllu, 
- •ttar .._ 4otoil .. tllo fo-la• ... eat_i_ 
tllO 4ata toloo, 1 ... -tera j .. projocti-• on at 
lloot ... cot .. •-•H· 

....,,or, oioco tller ore •t11e oolr •- io t-• • 
- of tllloao .... , ... on .. rtlla ro•i-i... for 
•-••• tM Co .. nHioaol .... on:ll Sonico lloo 
_ri ...... ioterprot9d tllo h .. i•• of 
•010 Dllc:lli• _. lloltol~ri•• vi•••r MooailJ Lolltltiof. 
tlllliclla .. .,. ..... io tllloir at114J, "'nle •• of 
.._tioe ;.~•t, lt63-2Wil~~. Cppater 
lnol•tioojVJ. Hhf •erse•. o .c,.., 
"nporn a., tu CooanHioael 1o ... re• Sonic• for 
tit• Uoa of tll• lull-c-ittoo oo 0-roiallat ... 
lanotiaotiooo of tlle C:-ittoo oo l•qJ ... 
C:-reo, •Boan of ae,ro ... totiwao•, .. rell, 1915) 

'Ille 1tu4r ia ....... upoe tllo d,...ac lepat/Olatpu' 
_.., cruc .. 11J i.-tief, Ducllia, ... Deoiel l&Jl4, 
tlllliell i1 .... to •Huro ... calcu!oto -..1.,..ot, 
OOtlliClf, ... illWHCllODt io It illdiwiduol iaoaotrioa, 
nor ... r11 40 J••r•, io•olwt._ SJ 4iffer81t _.,., .... . 

•noltt._ tll• ua wrltfore• ioto •i•• .... rol 
coteaori••· tlle caa ••ti•F•• cue Fiio faotoot 
arori .. oceU11otioul aroa11 tri.11 IN ,rofoHio .. aa, 
dot-. ., Ul.11 OHr CH ... ri .. fr• lt71 lo 2000 
oo4 jmpi .. fr• ts. 61 of CH Ill .. rltfosco to lt.111. 
Clerical -It will anv oolJ U.tl ..,. tllo -
"riM, vitll clerical _.,,., ... 4oeli•i .. froa 17. • 
of tllo l.._r foreo to ll.U. 0...-011, tllo CU fi•a 
tut tH capital eooto of oipificaoc •1..-collor 
Mt-tioe ore--•· Laraolr for tut r ... oo. 
tllO otu4J -••to cue - cecllllol .. i•• oro uliliolr 
to uu... ••dn ......,1..,...c a., CH J'••r 2000 • 

111• a..ociof-hcllio _..1 lloo• oot prowiH tM 
data .. COHOrJ to , •• , •iroctlJ , ... lllJ .. CllOoi• Cllot 
tllO DI .. rlllfono ia "l•ri•i-.· lbooowor, 11J 
•id4i .. ot .. , .. occ11Ntioo1 U.co Ono tiora, clle 
CU f..- Fllat tllo 1llorH of cu m .. rltforeo io 
...,..r ... •-r ocMlo• occopotiooo on lilllolr co 
iocroeoa rolotin to tllo lli114le. 'Illa ell ... • • 
11....,or, viii _, lie •r .. cic. 

ftau of !! Wepltrst 

lr1f0Hiollala, ..... ra. '""'riotfta, 
officiol1 2S. II 27 •• 
loloa, alo1ic.l, 6 crofc ..orltoro 37.11 32.tl 
ai.oraci.,.., • ...,.,,, to .. 6 oerwice 
verlttr• J6. 21 40 •• , 

tHtUo IMll a 11njoctill ii ,_.... -f•I, le 
i• ...... ..., ococic J• .a .. oUicetl••· ._. 1f 
clle _, 1"9Uicoot •Ila••• w ... llF 11J wrlllfona 
teollool .. J llon alter .. Clio ..... oo4 ... ill 
.....1-.co nFllU OCC•Ntilool NC...,io1, It! 
foot,._ • .,.... 1fw ••Ill tlllo .... Ja 1:11o ocnccaH 
of 11,.....cioo llJ rotoi•ima 114 Joe. ciclro. 
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'Ill• CIS •twly i• a u••ful iatr"4uctioa ~u tbw 
i•ut/-put •tbodol•J'• ud iu ti.Hi•• an llJ' -
•••• a cower-up, lt coacl .. H, "'DI• llo::t- l i:ae of 
tbe Laoatief-Duc:bi• •t .. J' ..... to lie •• ia<ticatioa 
tbat tba US could hn• tM ~airacl ti• to~· 
acljaet••t• fouod oec•H•IJ' ia it• •-• n-rc• 
p0lici•• tbat affect tba .._rice• lallor force.• 
CClo119l llactroojca, llo.oo, Dec .... r ltlS) 

MYUCDcl t•cboolCSY bri•• • - •r1•a to 
-:rl!plaH 

Loadoo - Ph111i .. ta• office t10r&ar iota tb• 
IW tacbool•f bu .._. a l•H tbaa i••~atu-• 

procHa. ••ua•n -•lei liu to 1111-
•tecllaoplllobia•, or wlllat tbey ... ••till• 
P•J'cbol,.ical iafleaibiliti•• of tb•ir •taff. llat 

tM wrlt•r• bDY• tbair ru-a, aoocl na..,••· for 
nfu•i .. to adjut to tb• !Iraq - -r11pl .. ce. 

'Illa crua of tbe -Lt•r i• -t •o 11CXll tbe 
c-t•r• t"-el•••· bat tba ana to wi.cb tbey an 
PDt i• tb• .... of procluctiwity ud afficieacy -
••aally vitb a fli-J' apolf.&Y for c-•ltatio• vitb 
tee PllOPI• llllo ar• to ••• t .... oDIJ' after tba 
dacbioa ba• bee• .acla to iDYHt• 

lt i• oaa tbi.. to be i•tiaiclate4 llJ' tbe 
... f .. iliar, •-tber to baYa nnnratioaa ...,.t tlle 
.... ud iapticetioaa of tbD ... -bi••· ... J' 
pcopl• are oaly too &lad to • ......._ a tootbleao 
t,,.witer for a •biDJ' - -rutatioa - before tlle 
fall iap licatioa• of tbe •• •ruclll•IJ' aaYa bad ti• 
to aiall ia. 

"leaietaoca tall•• iot11ea a£~er tbe tacuoloaJ' 
tallao place, ofter it'• bee~ iaotallacl,• oaicl 
ltaalaf Aroaowit&, a aiatoriaa of Aearicaa laaor at 
tba Cra4ute Ceater of tbe City Uaiftreitf of ..., 
York. "Vorkero f•al at tba lla&iaai .. it'• a ar .. t 
-·· aa4 tlle .. 1 .. Pitcb i• tbat -rk vill n Mcie 
u•i•r witbout tlla typewriter aacl otber impl-U 
of tba aociaa rqise. 'lllea tbay fiacl taair Hill• 
are c1aaraclu aacl tba -rk a•ao •r• routiaa tbaa tba 
old routiae." 

1, 1990, ta• lritiob Tracie• Ua1oao Comar••• 
pnclicte4 lut wak, ball of tba -rk forca ia th 
Veotara iaduotrialiced couatriao will Ila uai .. yicleo 
clioploy taraiado CYOro) r•ularl7. Aa uti•te4 
10 •il!iaa ore ia uoa ia tba Uaitecl Stet••· llbare, 
ia tb• laot aeaar•tiaa, tba arowtb rote ia clerical 
jollla bu beoa twic• tbat of ataer oectaro. 

....,.,..r, accorclioe to ••••ily Leoatief. a llolital 
pria• viaai .. acDDCl9iot, "tlle eapaaoioa of 
aut ... tiaa •••a li•it", D!lcl already a ••taratioa of 
tbo •rk•t far clerical porH-1 bao He& predicted 
i• ..., Yorlll OJ tba ae4 of tlle cleucla. 

la lritaia, looor 9DiOD• taat iaitiallJ' 
velCOllDcl t:i. potaatial lllaoafito of coaputeri••tiaa 
are NClll-tracai .. Ud ...... i .. mare uy ia ito 
iatrocluctioa •• tb., C09I to reali•• tbat 117re 
.acbiaa• •••• .... , le•• joo1. 

Aa Aelutic lattit•t• tunay ••-9 l••t Ja•r 
th•t ie lurop, ea • llllOl• tlla aaw tec•80lotJ' i• 
DY1nlllal•i•1l1 ""dYecl ... tbrut ta DllPlOJMat. 
A few i11eff1ctual '""''''•a• reaulati" tba ••• of 
wr. b•H ..... HDCtff.., ·- •Cat .. OD tbe 
... , ""-•t of tk Ueit•• ltatH. but NlJ' ,. 
kaMiH•le aacl ftG ban le-r .. ra-aU oa -
tec .... lotY •DJ rul wf.allt. Japu a4opcecl 
'uiclaliaH aa YDT ••• a .. t yur ••• 

Aa Jateraatiaaol TrDcl9 Uaioe CnfaraaH OD Yin• 
ba1' ia Gean• i• 1914 clnw up rac-aclaCiOD• oe 
ur•• •'" ... ell.air ll•i&llU aa4 racliatia• .. "''" 
for ... ia ... otiatioo ,., 

- Sl -

A8 Br, Leoatief ••i4, "'Die priacipal aufferere 
ere .t<lcll• - ... -t, taoee woo aa•rrle paper• -
•icll cea be •- -cb -re efhcieatly aaa 
ecclU'ataly •J' ~•i.ae•.• For taoe• cl ... t•recl oo t•• 
bcrtoe rtlD&•· tll• era.bi .. 11orac1- of e job at 
i.DP11tti• •"llO• of eaptJ' elate, vitb •-a coatact 
nclacecl to a •iai-, CeD barcllJ Ila 
...eeraet&-tacl Clleral<I Tri.•-•· II ll•tt• l'Jlo) 

liECIUIT PUILICATlOllS 

U.1DO/IS.S74 Trea49 i.a c:a..ercieliaati.oa of 
$oftwere ia DeftlOPl• l;ouatrie• 11J 
Carla• Correa 

U.IDO/IS.597 Cuiclaliaaa for tbe latabli .... at or 
lacleoi&• of Iaclu•triel aaj 
Tacbaol•ical Iaformatio• Ser•ice• 
Syot••· laclacliDI S•l•ct1oa of 
$oflcvan DDcl lleraware 11, J. laaltDYolli 
aad A. llJIOC&l 

U•IDO/ll.60S C..iaeliaaa for tba ror.ulatioa of 
lletioaal la4Htrial - Tacboaloaical 
laformatiaa hliciea - laae4 .. 
lacliH la"riaace DJ' •· H .... iri 

U•ID0/11.609 Applicatioae af ratter• lecoaaitioa 
u4 I.ta• Procea•iaa to loc!utr1al 
r~1 ... ia Dewelopi .. Couatriee by 
TATA laoaarcb Deqlo,...c DDCI De•iaa 
Caatra 

U.ID0/11 .... 

U•ID0/11.619 

UUD0/11.624 

UlllDO/IS.62S 

U•ID0/11,445 
..... 2 

Tac-loaical Tread• i• Selected 
"9pecu of aicroalectr .. ic TacboaloaJ' 
aacl Applicati- - C-t- DDcl 
s .. i-CU•t .. latearatecl Circuit• aacl 
IC Mac11iae Toole llJ' J. li&ura1ta• 

A rniew of c•e 1tate of tba art of 
c.Ae iHearca llJ 
Cllri•topber •· laovdoa 

l>Hi&• aad Procluctia• of 
•icroal~ctr-ic IJ'•t•- aacl 
Collpoaaau •r T. ~ aac1 o. llaaclll 

Workeb., OD lqioaal lihcoa '""'ICllJ' 
Aa4 De•is• Caatre• ia cae teat 
Couotrie1, leport preparacl llJ' U•IllO 
Secretariat ia cooperatioe witb 
1co ... tc cacl Social C:O..i••io• for 
w .. tera Alia ClllCWA) 

Tiie U•1DO l'rotr- OD Taclllllolotical 
AllYaocac: •acroaleccroaicc. ..t• 
pnparee by tlla U•IDO TacbaolaaJ' •nsr-

....._ic Collai11ioa for lurapt1 

C&/lllG.MJT/:2 laceat Traacla ia Flaaillle 
Ma.,.factun4 
(Sal•• ... , I.IS.II.I.JS) 

lafof!!tiot •r•ca.t far •n•l!!!!a! 

111a lcllool af DeYDl..,..at 1tc•i.. ac tlla 
lleiHreity af laat ..._u •. llHvic•. Ill Ila• •r- .. r 
•Haatioe ta - ,.,.H •t.cll tlley prDllM., .., 
..t.cll .. y DD of a•tareet to .. r raacleres 

~lactrODic iaf•l9&&ioa •Y•C ... caaly1ic1 
pra ... t 8llcl futlll'a i•farmac&aa .,,, ...... ., 
.....-., 1 .. oa .. ac1 ia cla••l.,..ar •t•a .. 11y 
Ii- lall C&ellC .. •r lMH. 'lllli• PDNr .,.. pnporacl 
f•r a .. r•llllDP of iafa,..cioe ,.r, .... a ia lraca•• 
i••tiC•tiODe i .. 01 .... vi&• cla••l.,..at •lll4i••· It 
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i• l•sa•lr coecer--4 witll llilelJ•i• of a .... ti .... ire 
-icll wo aiuri•t" to oc .... ico ...a io~-tioo 
•taff iowol....t i• .,.,,_l.,..•t St.Ii••· 1'lo .. io 
c-•n i• to look i•to coaneot ... of. ... utore•t 
io elactrooic i•fo19atioo ••rYicao .... aloo to 
&• .. • a.aoioo oo •ttilla • • at•M•• coeconMOI 
oolelJ witll •owol..,..ot i• ... •· 

Goaan•oic ioformotioo •rot•-• a ....,i_ of 
U.C&' .. "'•inm•t9 io nlatioo to tM 
c••ractori•tic• of .. i•ti .. •:rat ... ~ Ii ..... ,. 
•• •ia .... 'hli• ""rt coocon• iuolf win 
~tor •rot- for •1Si .... ta - ... torol 
•r•t ... raooascll ioto a c ....... ta ..... vitllio • 
••tial fnm-n. It •blolioa .~, ... tut 
ra ... rc11or• ooc-tor ill rocoi•U.. •tori ... 
iot .. roti ... oworlori ... rucali .. -lpi .. , 
-•ll••· ..,..tills _. •'-•••ri .. tM tr .. • ... 
-.t• of aofor.atioo r~airo4 for •t .. ia• of 
lin•toclll: •r•t-. COaalr•llical i9formotioo •r•­
oa•o -• ... i& ... to •oal witll t•b lll:U. of 
•nlll-. Tllo ,.~ .. ot tllo .... r w .. to dOfiM 
11.C&'o r•••iro ... t• for toi• t,.. of .. ta-.... ... 
to c..,.n tlleM ..... witll tlle cllluacteriotic• of 
•- oaioti• opt-. For catoil• oo toeoo ... 
oimilar actiwitioa cootoct: 'noo Dinctor, O..rooao 
Donl-t eoro... Uoi•oroitr of !loot .._u •. 
•mcll 114 7TJ, •· 

.tt. ....... coll .. "A •ractical a•i .. to c~i• 
or•- owol .. tioo &d .-.Cioo for ... ro io LDC:.: 
- •r .. 1 ... io •:ilri• ot ... od taclloi ... o• io io 
•n,.ratioo. 

ProUc:tioo cet i• lri Lelll:a _. Ctrjllllleoa 

'lllo CH fim of c.o .. ro 6 &.Jltr .... °"'"80tlJ 
... r coot.rut to •~• off.eioro ....... ,,. 11 .. 
ioo ... ot•i•• of •r..-C:tioo coou i• Ntll iri a.a.. 
... tlle a..uo11-....-1 .. Cari,._., w. •roaa llllicll 
.... ... •if f ic•ltJ attracti.. i .... t819t from 
UI...._. o\actrooico fir.a. lo lri Loao, -•1 
•iract lolllor cooto io •locitrooico ....... ,, nor ... 
t.~lt ........ oo ..... of l.ltl ,.r .... r. Clt!Mr 
coot.a of loller iocl ... traioioa, wocatiooo u• 
•oli .. 1•· ... hi•• Moofito. Totol coou of 
•rM.ctioo, ioc ldilla ..... -t oolorioo, -~. 
04oi ... ot ... Hc:i•tioo, ollli .. i... ... tlle fi-iol 
cooto of corrri .. in•torr. nor•o ... 27J "" 
... r. 

..... oo o ...... prMllct r..-iri .. In Laolll:ao 
IOlllOI' of 4S •i•H• ,.r •ioco, C..,.ro 6 ..,.r ... •OJ• toot o lri &.aouo ploot -a. ••• 71 .,.,. c•t 
...................... n .. r coot-··· 
Ccalcolati .. io tt7.~ of .. corial "" pioco). 

A oietlol' -•r•i• of o tpical plaot oo CM 
CoriMeeo iol ... of It. lieu r...no _ ..... 
•roMcCioo ..... of t.H27 "" .._r, vitll linct 
1o11or cooto cocaau .. lt.t'2t "" "-· .._..r, 
vice ..... ..._ coot• ... OllPNl't for ao ._.cl'iato 
.... , .. '6roctor •-r caoo for tllo lri ....._ 
• .._10. total P"'-tloo cooto - ... '4.4111 "r ...... 

.._...-a._.,. pro•ct r..-irU. 5.06 
mooeao 1o111or ,. .. pioca, c111o le. Hua pl•t -•• 
-n"rcoocoololllow .. wo ......... 
,, .. r cooc ........ , .... , ..... , -tal•il• .... 7 
io -'•l'i•lo Nr paoco. 

111111 lo CHOO ot .. ioo ..... r co Ille ......... 
n1ou .. 1, nll•l• coot a.co, CM m• of ._,.,..., 
pro._, Hoca. oc1., oro .,..cMCkal. le t.o l'-olr 

• lo&onHioNI &.1-c.a Cootl'O for Afl'~ca. 
.W.io ..... lcltloplo. 

-u-

tllot tlle fim c .... •-••• tllat -•• •i&•li&llt 
coat oawi11&0 for "tootiel iowootoro. (•Coot 
f'l"ofilo ef a ,.,.ical lloctrooico ...... ,, Pleet io 
Sri Loella• ... •c:oot f'l"ofile of o ,.,.ical 
lloctrooico/lloctro-ltec ... ical o\ooo81111J Plaot io t•• 
Cari-oe•) (ClOHl lloctrooico. Dec-r lW) 

Directory of loifrK!!p!tor ooftworo for coot 
.. i ... ri. 

Diroctorr of •ic~t•r Softwaro for Coot 
iaai-ri .. : IHS Mitioo. 14itoa llJ Celia ,.. .. ,cu 
............... ..aaoi. t•s. 224 ...... llt. 7S 
(US ... Caoo .. J: 147.>0 (All OtMr c-riH). 
1.5811: 0-1247-7Jlt.&. (Price• oalljoct to co ... o 
wit-t .. tico ). 

......_i .. a cooweaieet referaeco &•i•o •••iaooa 
to ioc:r•••• r-r osauuatioa'o efficie.c:y ... 
p .... actiwitrt Off•~ioa reliolllo. ti .. ly ieformotio• 
oo .Ucroc...,.tor IJOCaa&•• tor c .. t •O&&H•n•· 
projecto, Oiroctorr of •icrocomp.ter Software for 
C:OOt lta&iaeorioa ••I•• rou •••l .. te, i<leotifr. aod 
410tomi•• t•• wato proc•••ioa •rot .... ot .. ita•I• 
to , .. r .. rticalar 11oa10000 _..,. 

Prowi•i-. ao •l• ... •tical lioti .. of ower 611 
pnar-i .. pacua•• •Y - - ... ....,. • ._., .. Illy 
.... roua c...,.tor •ri•t .. t .... 110 - t•ia tiae-
o .. i .. wol ... coataio1 practical •otailo oo ••r...,.ro 
n•oi ..... ota - iocl .. i .. tM •roar• a ... ooa• .... 
..a c .... tialo •roe ...... ooftwaro coaractoriotac• 
- iod .. i .. .-10 ~tor .. c~t .... &r•llic 
~ilir.ieo ••• Doc-ar.ataoa 1911 tra101 .. -
iocl .. i ..... ua11110 .. -••· n- ai .. r-.... 
traioi ......... - ••• onori• - iac:t•i• wn .. ro' 
-•· o .. rooooo, •- -.ro, ... coat.act 
,. .. _. , •• prico - iocl•i .. purclloai .. aad 
poooillllo 1 ... i .. cooto • 

C...lote witll a •loo1arr of aacroc: .... tor 
to .... , t•io Oinctory &iwoo 1• •uica nter.ac:oo -
iocl .. illa tllO rofonace .. cricoo - offori .. 
fi••rta.o acc••• co Cll• U.Orr.a.t focltO ·- ...... 

IUDIUlllP: Colt nai-ro, lllailai .. 
cootractoro, project - c-tractioo .... aero, coot 
ootimotoro. pt .... ro ... oc...._loro. ciwil 
... iooor1. o..:01tocc1. c-tractioo ..... _.., 
coo•ltooco, cooot1'11Ctioo oofcworo c-ltaet1, 
CM/CM ooftworo aooaaooro. llicroc...,.LOr 
-foctarore, ooftwaro pro4acer1 ... ......... ... 
ot .... to io 1r .... to-11 .. 1 coootroccioo ... iooorilC ..... ..__t cwrooo. <!:!!!• .. ._r 19•>) 

Dl!f!!!t offo,,. oo .. ,. rntoctio• IOOk 

'hlo lritioll c:oa.,.ter lociotr ... t•• .. tiooal 
C...,.ti .. Caotn llawo ncootlr col •olllorat .. i• 
pr~ioa o llloolll:loc oo .. ,. rrotoctioo. 

llritcoo ~ T_, llDro, a;c hco f'l"ococcioo 
Jrojocc T- ......_r, t•o Noll:. '1-licatiooo of t.llD 
Dato Jrotoctioo Act' coo1i .. ro - tllo •oca uHr or 
• ..,.cor ••ooo vil l folfU 1 cu r8'uir ... oto or coo 
Act. lotll tllo llCI ... ClllO ICC c_ .. Clllil 
,..licatioo ao o ... rut - proccical cuado co 
....... to .. illl tlllO procooo of r•i•tretio• .... r too 
- lqielatioo. 

'lllo Mollloc i• owoilallllo r .... ICC JUlllUcotiooo. 
IQ;, O.fod ...,, llaocoootor •• 71D, prico u.o. 'C...C'• "' ...... r •• ,,_..., .... , 

'!ff mr "'W"' 111 ... re Dnrf••· profoooor of 
" ....,.,, •f.o ... oc11er. •coart Dr.,, ... 
pnfooaor tf i,...trtol 0111•-ri ..... 0110raciooo 
r .... •• at CM lloi .. nitr of ColtfOl'oia. 1ono1.,. 
'Illa Moll ... aoroo tllo offocc1 of tllo lllollof clloc 
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_. •• _. c_,.tera t.,illk alike - oe kai••• 
----t. e6ocatioe. •ta-1 tkfn ... mriiciae. 
law ... -i•tJ at laqe. (llMaillaa: Pree PnH, 
fftRal'J ... ,. 

-.e follawi .. ia aa eacenot of - oectioa of 
aa article •ic., - •..- fs- tllile a~• lllook oM 
- "lth.W i• Tec•••m a-i-• .laaual'f l t••: 
.Jut - urn an •aert •et-' 

.....,,.r, It- .... no - to .,_ troultlo 
artie11lati• tllile •ri-i•lH - •iclt tllilef all .. HlJ 
act. r- ....,aa. -• Artaar S-1 at l• 1taci•od 
to wata a •nar• for ••.,i• c~ltero ia l9"7. i.e 
triM to elicit ·-iatic• .-.lea froa cHuero 
-•tero. lat aati.i .. tlllle .... rt• tol• i.ia all..,... 
i.ia to •r-.Ce -t•r •• a, ... s-• -·•-tad 
ti.aae nleo witi. a •nar- ti.at relieo •liadlJ oa 
ito -rr of -t -c•oeea to i-.r ... ita currosa~ 
••rf-o. laaicallr. u.e •nar- ci.oooea llltot 
-• to -· ~ oe nleo ... a nee.rd of all 
-t llO•itioeo. 

•i• caacllero •~r- io - of ti.a •eat 
._rt •:ro~ ewer .. ut. lllot it io ao c.._.ioa. 
5-1 oar• tlle •nar- •&o .. it• ca ... I• of llileati• 
.., -t- .1.,.r ..,. caa &ift ~ter •larero • 
a- coetaot•. lt •i• -• •feat o otote c9-ioe, 
kt tH e9aa1>aoo t...C _.... .... defeated tH 
•• 4r• ia oia -u a-•· llaaethl•••· S-1 
atdl Nii-• t-l ChH c ..... ioa. ralf -
llnriatic nleo. Like fei&..--. Ile •i•lf tltialta 
ti.at CH ca-.ioea are llOOr at ACollect• .. tl•eir 
c ... alH r,,leo: ••• .... rt• •o •l "- ._,.., 
••t tlle ••tal •roc•H•a ianl•ed ia •lari• t• ·-·" 

1nsu11T-1 ia ...... n •rot• i.i&••r t_,.,. 
for ito altilitJ to .ake •iaaa-a ia iaterool 
-•ici•• fat accana. ta a nc•t ... alualtioo of 
tN •ntna .-u ..... ia Tile ... l•lacd .Jourool of 
.. dici•. ti.ia •rasr- aiHiaa-ed 18 out of a 
total of 4J caaea, •i1e cliaiciaao at llaoaocltuaotto 
Geoaral ... ital aia•iaa• ... IS. Paaela of .toctora 
llllo diacua ... eaclt , ... •••U.aoaed oolf a. 
(liapaiea, .... •l'J• _. ... t-..rt .. autoaaiaa wera 
aaed to eata•liai. lite correct •iaaaoaia for uclt 
caae. > Tito .... 1 .. tora foaad ti.at •t ....... rie11ead 
cliaici .. &a .... tlJ .... rior to i.11&•l1T-l, ia tbe 
uilitf to coeoi .. r tllile ralati ... ••••ritf aad 
illde..-...Ce of tlle •ifferaat ... ifeatatioaa of 
•iaeaae ... to .... racaad tlle .. • nolotio" of tbe 
diaeaao •raceaa•. 'llaa jour9al alao DOtod tltat tltia 
tpe of •r•t-tic nal .. tioa - ••inuallJ .. i,ue 
ia llNI fiel• of ... ical _.,licatioae of artificial 
iatelliaa-e•. 

la neq or .. of .... rtioe, t" ".'to17 io t.,• 
-: tlM ~ar caa do llaeter t .... tbe ll•iooer 
... cu nea auillit -f•l C9mll0teoca. IMat it 
caaoer ri•al cu ••l'J .... na ..... facto ... 
.. ,,. ... nlH it io •-••i• witlll i.cr .. illla 
........ _OCJ• 

ll•r' .__ U.. aa"rt io aot foll-i• •OJ 
rulH: llllil• a Mai- .-.. iafaraecao •d• 
rulH _. facta j•t 1"9 a ~tar, t•• aa .. rt 
i•t•iti ... IJ .... ullat t• do triCllauC -.•Irias rol••· 
S..na _, r•nH to tit(! -ia• la•al to otata 
tllla rulH CN7 otill r...-.r llut ao l ... er oaa. lo 
..... t ef nl•• ... f acC• cee 81111•titut• for tlla 
._....., .... n • ....,. aai_. fne .... riHH i• , ... 
el ,........., el aicuaci••· Ve pndict tllat ia ao 
.... ia i• llllicll ,..,1 • ..,.illit 111e• lloliotic 
... HtaMUs COO a afoC.. ........ nlH 
caHi•:aoct, .. aa •II aa ... n.. •• tllar• •OJ 

·-·~'-' 

-n-

a firH: &laaco, 8t lea&t - .... rt OJot• -
to lie •• .... a• • ... a 1.-cialiota. Diaatal f4•i ... at 
Corp • .._,_. &l. - c•ll xcm. to •eci•• - to 
c...,i.8e c ... aaaata of YAX c...,.tera to ... t coeo,...ra' 
...... ..__r. tlllle •roar- "rfol98 •• -ll aa .._.. _,, lllleea-• 1:-r• aro ao _, -•••la 
~ieati ... a 1:ut ..... e ... rieacec teci.aical e<1i1:ora 
...... - nol•~•aed -It-• of pr•I- aol••• a .. 
t•lt• •llout lO aiaultea to .,.. .... out ..... ••-.I• caaea • 
It •• ao .. rpriae. , .... t .. t tlllio partit•l•r ea"rt 
•r•t .. c .. ri•al t.,• lileat aaocialioto • 

Claeaa •bo - to M aa eac .. ti- to -r 
nle. •- caeaa •roar-. after all ...... acaie.,.. 
uaoter rati .. o llJ uai .. •11rate force•. De•i&ae<I for 
ltllle ONrl•'• aoat ..-rful c...,.tera. tllileJ are c .. a•I• 
of •--i•i• •lilollt 10 aillioe .ooaillle .. aitio•• •• 

ci.-i .. -• --· 

llPwwYor. 1:111eae •roar.a .,.,,. a• Acll•ll••' 11eel: 
t.,., ca• •ee oelf a11 .. 1: four aowea -• tor oacb 
piece. So fairlr aood •••rora, •••• tlllooe ....... 
caeoa rati .. io .....a.at lower t"o ci.e c_,..tera. 
ca• 1.-i• ., -i.. 1 ... -r ... it otratqieo ouclll DO 

•ttac•i• ti.e •Us oi... II- c-froet .. 11J • pl•ror 
•o .._ ato we-••· tllile c,.....ter io -t a 
-t•r-1 .... 1 •la,.r • 

Ill nerr "-i• .,..re -1- ia r .. 11ir .. to 
aalte a j ...... t. c...,.tero caaoet ••liwer ea"rlt 
.. rfo ... ace, ... it ia llli&llllJ auliltolf ,.,at tb•J •••r 
viii. 

,.._ vlllo are aoat acutelf avora c.f tbe 
liuitati ... of ea .. rt •r•t- are lleot ollle 1:0 
... loit tlllleir real capallilitiea. Saa•r• Cook, 
...... r of 1:i.e ra-ial Eapen SJ•t- Pre111r .. at 

t" coe .. lti• hru SU lataraatio;aal. io oaa of 
tbeoe .. 1i&111:e ... •ractitiouer•. :ioe cautiOD• 
proapecti- clie•to taat ...,.rt •r•t- •b-lcl aot lie 
eapected to perfon aa wll •• •-• aaperto. oor 
..... ,. ci.e, lie oeea •• oi-latio•• of ...... upert 
tbi•i ... 

Coolt liato .... reaooaallle co .. itioaa U8der 
aicb ea .. rt. or rat ... r •c-te•t•. •J•t•• ca• lie 
ueful. r ... iutasa, _., •r•t- •-I• lie ia•ecl 
for •r .. 1 ... tltat caa lie oetiofactorilJ oolwacl llJ 
ea- .... re• at aeci. a bi&b l•••I tbat .... .,.a, 
ieferior "rfo~• io atill acceptoltla. Proco••• .. 
of llaai•••• credit ... aicatioao io o aaod eaaapla, 
llec• ... r•lea ca• Illa •-lo ... for t••• taaa aacl 
C4111PUtera caa foll- t- DO wll DO aM .... ti•• 
llettar ,.._ iM•llOn•oc•• •-•· Of c-••· uaare 
are .... eacapt~oao to tlM ruleo, llut a fev •iotakeo 
aro aot •iaaatroua. Dia tbe otber ba.,, DO - aboulcl 
•..-ct .... rt •r•tam to aalte atoclt._rltet 
•redicci .. o llecaaae Ill-• esperto t"••I••• coo-t 
alvar• aalla auc• •retalct1oa• accaratelf. 

.... " •r•- aro aloo ioo,.r .. riala for uoa -
prffl- t .. t c ..... •• a•aoto uafol•. M•ice froa 
.... rt •J•t- oa !low to c .. crol a auclear ructor 
••ri• a crioio .... t• coaa too la~• to lie of aDJ 
aae. 0.IJ ........... no c-l• aalte jud&moto •uicltlr 
• ..,.. to ioflaeaca ..... u. 

le ia ~•r• co llali••• .... 41 eatbuoia•~•' cloi• 
t~at Cillo c..,aaiaa ... o ... ••pert ofot ......... ,. 
all c .... ticioa. I• fact, a c .... ., tlllac r•lieo tao 
••a•ilJ .. aspert arac--. face• a aeaaiaa ,.aaor • 
.laaior .... ., ... •J coaa to - a"rtiae ao a 
fmctioo of na Iara• S-108.:• Noa• - •oaao of 
nlao oa wicll clloaa •roar-_, ralJ. lucll 
... IOJ••• viii fail co •roSrooo llaJ.., , ... c .... tea& 
a .... of .. rforwaaca, ........ , ......... ro .. , 
ulcl .. t•IJ •iac..,.r ti.at tlloir vall• of Craa •uaa• 
.... nia• ... ,,,,._ ...... aaa• •l'J· 



. < 
) 

ca,. of lw ,..li••• - nrort 

... Cid of '-'• -nt8CT"a-•l 
lertr .... Sclloei•r llaoa jut .,.Ii...,. Cu,..._., 
Lo 1.._lotioo - •i ... _ <A ..... foot nwelotiooJ. 
ll'OHillllf tllle firalt al ... l -•Pi• of tlllo .,.__ 
of --.-..... cal •-i••' iat_ti_ io 
41..alo-•t ..,. tlllo firet Ct• of ._ ....-rt aioco 
t•• 41 .. t• of ita fooo41or Aoorelio 1'9ccoi. 
SJOtM•i•i• tM naolto of o ••t collactin i .. llir, 
c•noa11ooc tllle t•in ...-••· it cllneicl•• •t111e 
failuo of 20 fO•• of .._,_, rolicio•• aool 
•i-iata a ..,..r of i-i•U. cllor•toriatica 
ia poar c...,trioa: politicol i .. t .. ilitf. ~. 
41eatr.ctioo of oco•p-. •&-... •·•- oi ,. .. 
...... tr,. loo41 nf- fail.roe ..... , ... 
i .... trialiaati ... .-r1•1 ...... ~ic .--.. 
etc. 

'Ibo -hor .... ta.a - _l, 11111 I 11 •f ~ 
uiti.ati.,.. • o ,..aillalo _,..., •s-U.. hOf &et 

-· •••• fn. •taorit:r. • .. u_ a.o ao 
...... u ... corneu, ~titoto tlllo --••'• 
41n•l-t ataua r-.oin - -• al ... l 
ianatmat t>f USllllta ( ... 5 "r ,._t ,..r ,....1. • 
__ ,.,. •ttai•••• •joctift Mt .. ·-· -
ar .. u. 'RI• ca• cooUMa ...,. • .,...t ca-c naolt 

.... 

- S4 -

fl'Gll clloritf .,_t f ne "r .... l iaitiati,,.. if t... aia 
i• to 9roi•• • ti•• ...... u of tllM 111in lllorlll •J 
t~o:ti .. aU.lo ... .-le tecllai ... • •ilo 
tllMJ' .... iaeo98r tllOir - et1l1ton•. ..._ • 
oecnt•rr-.-ral Sc-iur ~boo to ... ataooa Pllt 
to •ia ., f:frari Yirotolle io Peria for 
Dnel-tF-. 

1110 ,..licotioo of A &arofoot .._lotioo _r .. 
•• .... 1.ti .. i• t• .ail-a, of tllle Cloa of •-· • 
vi• to ~ ... nl-111 ato ..-ore• .ork. 111• 
Clo• - h• 100 or .......... fn. a -•• r••• of 
lliaci•lioH - aciootific. --ac. a-awotol -
f- 40 c-ri••· • t•ire of tllaa -..1 .. i... lt 
,.r_ iocormti-l n.-11 tafma -t of tM 
iotoractiao of tM political. OC98110ic. oacaol. 
coltonl. ••JClloloaicol - oceloaical •na•- of 
-iotf ... •it• • 1 ... -uira "r..-ctiw. 'Die ....rt• to .... oot fna. tlllo ca• of ._ aia at a 
1-rtoat otWee •••- io nlatioo to oclller at .. ioa, 
.. ,. lortroo41 Sclloeiur. llJ' -U. tH 
"rtici .. ti .. io ita -n of iafl-iol officiah 
... 111-.i• to - ta1ia nflocltell io 41ociaioo ........ 
lt trio• to .... , •• - •rolll- - t ... it• corroot 
la•fma t-ri• •t11a role of Africo io tH wr111• or 
it• atcam.t to ..... r t•• .... tioil • ..., ia t•• worl~ 
-.owroalllot•. (Dtnlepet F-... Kill 1"6) 
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